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Forerunner  of  Progress  in 
Mining,  Q,uarrying,  Construction 

The  Republic  of  Venezuela,  under  the  guidance  of  its  presi¬ 
dent,  His  Kxcellency,  Marcos  Perez  Jimenez,  is  vigorously 
pursuing  a  vast  construction  program.  Now  under  way,  or 
already  completed,  are  new  railroads,  superhighways  aiul 
secondary  roads,  dams,  breakwaters,  ports,  and  low-cost 
housing  units. 

One  of  the  most  recent  projects  is  the  construction  of  a 
multimillion-dollar  dry  d(K-k  at  Puerto  (Jahello.  TIm*  c-on- 
tract  to  remove  a  hill  of  rock  overlying  the  area  was  awarded 
to  a  prominent  construction  firm  known  locally  as  CJonticca. 

Following  consultations  between  Conticca  officials  and 
experienct'd  explosives  engineers  as  to  the  best  method  of 
.blasting  the  variable  r(K'k  formations,  it  was  dt‘cided  to  use 
a  series  of  tunnel  or  coyote  blasts.  The  first  blast  in  the 
series  consisted  of  two  tunnels  driven  alongside  each  other 
at  plus  5.0  meters  above  sea  level.  Tunnel  No.  I  had  30,.360 
cubic  meters  of  solid  rock  embraced  by  its  lateral  wings; 
Tunnel  No.  2  had  32,268  cubic  meters  houtided  by  its  wings. 
A  total  of  107, .5(X)  lb.  of  dynamite  was  used  in  the  twin- 
tunnel  blast. 

In  the  article,  “Blasting  Tunnels  in  VTmezuela  by  Remote 
(.ontrol,”  beginning  on  page  7,  the  author  describes  the 
tunnel-driving  pnK-edures  and  the  intricate  electronic  ap¬ 
paratus  used  in  the  remote  control  blast-firing  circuit  located 
five  miles  away  from  the  blast. 

•  •  • 

Tlw  recent  installation  of  a  78-mile  section  of  a  pipeline 
Ix-tween  Salem,  West  Virginia,  and  (Jlay.sville,  Pennsyl¬ 
vania,  completed  the  construction  of  a  l,2(K)-mile  natural 
gas  pipeline  extending  from  Louisiana’s  gulf  coast  to  a 
central  point  in  Pennsylvania’s  VVashingtoti  (bounty. 

In  some  ar€*as,  the  pipeline  hail  to  go  up  and  down  om* 
hill  aft<*r  another,  with  some  of  th<‘  slopes  approaching  the 
\<*rtical.  In  numerous  places,  trenches  had  to  1h‘  excavated 
in  hillside  nnk  cliffs,  small  streams  had  to  he  crossed,  and 
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View*  and  opinion*  riprrftftrd  by  Ihr  author*  ot  artic-lr«  in  tbi*  piibli«'alion 
arr  their  own,  and  they  do  not  neceMarily  rrprrftent  tho*r  of  the  pulilither. 


extra  care  exercised  to  avoid  damaging  already-existing 
pi|M*lines  along  and  across  the  right-of-way.  'I’he  explosives 
used  in  clearing  the  right-of-way  and  in  blasting  th<'  hard 
sandstone  formation  was  Hercules'*  40'v  Extra  (h'latin. 

Please  turn  to  page  13. 

•  •  • 

To  connect  two  main  arteries  in  a  sector  occupied  by  the 
U.  S.  Army’s  2.5th  Infantry  Division  in  .South  Korea,  a  llt- 
mile  roadway  had  to  be  built  up  a  hillside  rising  more  than 
.5(K)  meters  in  less  than  It  mile.  The  roadway  was  cut  through 
.solid  rock  by  40  men  from  (.ompany  1),  6.5th  Engineer 
Battalion,  working  two  shifts  over  a  four-month  |M'rio<l. 
FI  very  type  of  explosives  known  to  the  Engineer  (.’orps  was 
usitI  on  the  proj»‘c-t. 

A  summary  of  the  con.struction  of  one  of  the  stei'pest 

roads  ever  built  in  South  Korea  is  given  on  page  19. 

•  •  • 

In  our  SeptiMiibei -October  and  Noveinber-December,  19.5-1, 
i.ssues  we  presented  Parts  1  and  H  of  the  article  “Mining 
Uranium  in  the  ('olorado  Plateau. "  These  two  installments 
de.scribed  the  weird  beauty  of  the  Plateau,  the  overall  pro¬ 
gram  of  the  Atomic  Energy  Ooinmission  and  its  guaranteed 
prict*  setup,  and  the  phenomenal  succ«*ss  story  of  (Charles 
Stwn  and  his  Utex  mine. 

In  this  i.ssue.  Part  HI,  the  final  installment,  beginning  on 
page  20,  describes  the  exploration  activities  in  the  Big  In¬ 
dian  Wash  and  the  LisIxMi  Valley,  and  the  reo|XTiing  of 
many  old,  abandoned  mines.  It  also  gives  a  ri*sume  of  the 
operations  of  two  of  the  oldest  mining  companies  working 
in  the  Four  (.'orners  ar<‘a  today:  United  States  V^madium 
(Company  and  V^anadiiiin  (.’orpiration  of  .America.  Brief 
comments  on  the  fabulous  storv  of  V'ernon  Pick,  an  F.astern 
biisiiu'ssman  who  discovered  iiraniHin  in  the  San  Bafai‘1 
Swell,  are  included  in  this  final  installment. 
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drilling  power  for 
doop  hole  drilling. 


First  in  the  field! 

New  Gardner- Denver  4V2"  Wagon  Drill 


new 

drilling  capacity  for 
handling  larger  rock  bite. 


new 


new 

4  V*  "  hammer  diameter  for 
heovy-dwty  rock  work. 


The  new  WRM123  heavy- 
duty  Wagon  Drill  combinee 
the  new  iVt"  Drill.  Ring  Seal 
Shank,  Sectional  Drill  Rods, 
and  hydraulic  fx>wer  lifts  for 
positioning  the  mast.  Handles 
10-  to  12-foot  steel  changes. 
Write  for  additional  specifi¬ 
cations  on  Model  WRM123. 


SINCE  1859 


The  new 
Oerdner-Denver 


WRM123 

4Vi''  Wagon  Drill 


OGrSnar-DaMver  Cam^ny,  Ouincy,  INinon 

CgmmI*  Oardnar-Oanvar  Campaay  (Canada)  ltd.,  14  CarMy  Avanaa,  Tarania  14,  Ontaria 
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HOW  HERCULES  HELPS... 


..BUILD  “UNDERGROUND”  PENTAGON 


MUSCLE  FOR 
MOUNTAIN  MOVERS - 

More  ihan  1,(MN),(NN)  llm.  of 
iIrrruIrM'*’  dynamite  were 
ui*e<L  by  S,  A.  Healy 
(Ihicano,  to  hollow  out  a 
mountain  near  WaiihinK* 
ton,  I).  (J.,  in  the  ronatruc- 
tion  of  an  alternate  global 
I'ommunic-ationa  renter  for 
UM*  in  raite  preHent  Army, 
Navy,  and  Air  Korre  farili- 
tiea  are  knocked  out  by 
enemy  attack.  The  tank  of 
carving  tliia  to|i.iiecret  head- 
ijuarterii  out  of  aolid  rock 
would  have  Item  im|M>KKibl<. 
without  induatrial  rx|>loiiivra 
and  excavating  know.huw. 


PROTECT 


Most  husines.ses  are  hel|)e(l  Kxlay 
by  Hercules’  business  .  .  .  the 
pro(lu(‘tion  of  synlbetic  resins, 
cellulose  products,  cbeinical  cot¬ 
ton,  ter[M*ne  chemicals,  rosin  and 
rosin  tlerivatives,  chlorinated 
products,  and  many  other  chemi¬ 
cal  processing  materials — as  well 
as  explosives.  T  hrough  close 
cooperative  research  with  its 
customers,  Hercules  has  helped 
improve  the  ftrocessing  or  per¬ 
formance  of  many  industrial  and 
(xmsumer  products.  Vt  e  welcome 
theop[H>rtunity  to  work  with  you. 


...STYLIZE  KITCHEN  CUTLERY 


SHORT  CIRCUITS 
STYMIED. 

(Complicated  electrical  in- 
atallaliona  give  longer,  more 
de|>endable  aervice  when 
vinyl  wire  insulation  is  made 
witn  Hercules  Hercoflex* 
l.M).  Hercoflex  l.'iO  is  one 
of  the  Hercules  family  of 
vinyl  plasticizers  that  are 
used  in  products  ranging 
from  toys  to  garden  hose. 


EASY  TO  HANDLE  . 

I'hese  kitchen  utensils  not 
only  make  a  woman's  job 
easier,  hut  their  brightly 
colored  handles  arid  a  dec. 
orative  touch  as  well.  The 
handles  are  molded  with 
Hercules  Henocel*'  cellu¬ 
lose  acetate.  In  sales,  de¬ 
sign,  and  production, 
Hercules'  services  to  the 
plastics  industry  keep  prorl- 
nets  on  the  move. 


HERCULES  POWDER  COMPANY  990  Kina  Street.  Wllminaton  99,  Del. 

Sale*  Office*  in  Principal  Citie* 
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Henry  HeWitI  Smith 

FBESIDKNT,  A.NfEHK:AS  INSTITl'TE  OF 
MINING  AND  mftaffi!B(;k;ai.  FNGINFFBS 


A  Biography 

Thk  recent  induction  of  Henry  DeVVitt  Smith  as 
prt*sident  of  the  American  Institute  of  Mining  and 
Metallurgical  Engineers  brings  to  that  offic't*  an  out¬ 
standing  administrator  with  a  background  of  fifty  years 
of  engineering  and  operating  experiences  in  mines  in  the 
Unitt*d  States,  Alaska,  Canada,  and  South  Africa. 

DeVVitt,  as  he  is  known  to  his  friends,  was  horn  in  Plants- 
ville,  Hartford  (bounty,  Connecticut,  th<*  son  of  (>harh*s 
Dwight  and  Lillian  May  ( Hough)  Smith.  After  c<»mpleting 
the  courses  in  grade  and  high  schixils  in  Hartford,  he  en¬ 
rolled  in  the  Sheffield  Scientific  Sch(K)l  of  Yale  University 
and  was  graduated  in  I9()8  with  a  Ph.B.  degree.  Two  years 
later,  he  was  awarded  an  E..M.  degree  by  the  university. 

After  graduating  from  college  I3eWitt  went  to  work  as 
a  geological  a.ssistant  with  J.  E.  Spurr,  Inc.,  where  he  gained 
valuable  experienct*  in  mines  in  the  Western  States  and 
Mexico.  He  was  one  of  the  last  junior  engin(*ers  trained 
by  Joshua  Edward  Spurr. 

In  1914,  DeWitt  went  to  Alaska  as  a  foreman  in  Ken- 
necott  (x)pper  Corporation’s  copper  mine  at  Kennecott. 
During  a  three-year  stay  in  Alaska,  he  was  advanced  to 
mine  superintendent  and  assistant  manager.  Famous  bo¬ 
nanza  ore  lx)dies  were  developetl  at  Kennmitt  at  that  time. 
The  profits  realized  from  this  development  wt*re  the  foun¬ 
dation  of  the  growth  and  expansion  of  the  corporation  in 
the  copper  mining  industry. 

In  1917,  he  went  to  Jerome,  Arizona,  to  become  mine 
superintendent  for  United  Verde  Copper  (Company,  and 
later  became  general  superintendent  at  the  mine.  While 
with  United  Verde  in  Arizona,  H.  DeWitt  Smith  organized 
and  directed  a  training  schiK)!  for  young  engineers  in  order 
to  give  them  the  benefit  of  his  varied  experiimce  and  to  aid 
in  devi'loping  and  expanding  their  knowledge  of  iinch'r- 
ground  mining  activities. 


Mr.  Smith  joined  New  York  Trust  Caimpany  as  an  engi¬ 
neer  in  its  Industrial  Dt>partment  in  1924.  His  duties  with 
the  hank  included  the  o|H‘ration  of  a  silk  ribbon  business 
and  a  milking  machine  company.  He  left  the  banking  busi¬ 
ness  in  1927,  and  for  the  next  two  years  was  sales  manager 
for  United  Wrde,  with  office's  in  New  York  (Jity. 

11.  DeWitt  Smith  began  his  long  as.siK'iation  with  New- 
inont  Mining  Corporation  in  19'3(),  as  an  engineer  and  a 
member  of  the  board  of  directors.  During  World  War  H, 
he  was  loaned  to  the  CJovernment  to  take  on  the  duties  of 
advi.ser,  vict*  president,  and  executive  vic-e  president  of 
Metals  Heserve  Caimpany,  a  subsidiary  of  the  Heconstruc- 
tion  Finance  C'orjMiration.  From  1941  to  1944,  he  was  re- 
s|)onsible  for  all  domestic  metals  proc-urement  activities. 
The  .soundness  of  the  contracts  arranged  by  Metals  Heserve 
C.'ompany  was  proved  after  the  end  of  the  war  when  none 
had  to  be  renegotiated. 

Upon  his  return  to  Newmont,  he  r«*sumed  activities  as  a 
director.  In  January,  1947,  he  was  elected  a  vice  president 
of  the  c'orporation.  Last  Si*ptember,  he  retired  as  a  vice 
president  but  retained  membership  on  the  cor|)oration’s 
Iroard  of  directors. 

.Mr.  Smith  joined  AIME  in  1911  and  has  been  active  in 
its  proceedings  for  many  years:  a  director  during  1941-1942, 
chairman  of  the  Nominating  C.'ommittee  in  H)39,  chairman 
of  the  Seeley  W.  Mudd  Memorial  Fund  Oommittee,  and 
vice  chairman  of  the  75th  Anniversary  CJommittee. 

During  the  pa.st  ijiiarter  century,  11.  DeWitt  Smith  has 
participatixl  in  many  large  copp<*r  property  mergers,  includ¬ 
ing  Rhodesian  Camgo  Horch'r  CJoncession,  Ltd.,  and  Hwana 
M’Kuba;  Phelps  I>)dge-CJahimet  and  Arizona;  and  the  pur¬ 
chase  of  United  V'erde  by  Phelps  Dodge  Cairporation.  At 
present,  Mr.  Smith  is  busy  l(H)king  after  Newmont’s  activi¬ 
ties  in  South  .Africa. 

Besides  being  a  board  memlM*r  of  Newmont  C'opper  C.'or- 
poration,  he  is  managing  tlirector  of  O’okiep  C.;opper  Com¬ 
pany,  Ltd.  H(*  is  also  a  director  and  a  member  of  the  ex¬ 
ecutive  committee  of  Phelps-Dodge  C.'or[>oration  and  of 
St.  Joseph  la'ad  Camipany.  In  addition  to  memlM-rship  in 
.AIME,  he  is  a  member  of  the  .Mining  and  .Metallurgical 
Society  of  .America  and  of  Sigma  Xi  honorary  fraternity. 

His  clubs  are  Downtown  Assix-iation,  Mining,  and  Uni¬ 
versity  in  New  York,  and  (Jhevy  (Jhasi*  in  Washington. 

Henry  DeWitt  Smith  married  F-llen  Dawson  Burke  in 
1916,  in  Plainfii'ld,  New  Jersey.  Tliey  have  one  son  and 
two  daughters:  DeWitt  Smith,  a  mining  engini*er  with 

St.  Joseph  Ix*ad  (Jonipany;  Mrs.  Alfred  F,  Sanford  II;  and 
Mrs.  J,  Cdiftori  Bodes. 

Besides  his  zest  for  finding  and  developing  new  high- 
grade  ore  bodies,  Di-Witt  Smith’s  principal  hobby  is  surf- 
casting  for  bhiefish  and  strip-d  bass  off  Nantiick-  l  ..caches. 


THE  EXPLOSIVES  ENGINEER  ★  DEVOTED  TO  INCREASING  EFFICIENCY  AND 
SAFETY  IN  THE  MINING,  QUARRYING,  AND  CONSTRUCTION  INDUSTRIES 
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o  r  i  a 
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Dynamite  CJartriJ^ea 

ExploHivek  inaniifactlirrrs  an*  coiistaiitly  on  tlif*  ah'rt  to 
fon*M*<*  chanj»t**  in  bla$tiii){  |>ractict*s  and  t<*chni(pies.  and 
to  iinprovi*  thfir  produc-ts  or  d<*vr*lop  iu*w  ones  to  m<*<*t 
such  chang(*!!i  (jiiickly  and  «*ffici<*ntly,  Larjre  staffs  of  ti*t  [i- 
nically  traiiu'd  inm  arc  maintained  to  carry  on  programs  in 
rcs4*arch  lalM>ratorics,  at  drawing  iKiards,  and  in  field  tests. 

An  example  of  the  residts  of  such  programs  was  the  recent 
dt'velopment  and  intriKlnction  of  long-length,  small-diam- 
et«*r  “King-Size”  cartridges  of  dynamite  hy  H<*rcules  Pow¬ 
der  Company. 

For  some  time,  field  n*pres<*ntatives  had  rep>rted  an  in¬ 
creasing  usi*  of  long,  or  d<‘(‘p,  blast  holes  in  underground 
mini's  and  ipiarries,  and  on  heavy-construction  work.  The 
reports  stated  that,  in  many  casi*s,  the  conventional  8-inch- 
length  cartridges  did  not  ride  the  contours  of  the  long  blast 
holes  and  friijiient  hliK-king  of  holes  resulted.  Tfiis  caused 
loss  of  time  in  loading  the  explosives  charges  and  increa.sed 
o|M‘rating  costs. 

(Company  re.searchers  and  design  engineers  combined 
their  s|M‘ciali/x'd  knowledge  and  skills  to  produce  a  machine 
that  packs  dynamite  into  cartridges  12  inches,  16  inches, 
20  inches,  and  24  inches  in  length,  with  If*  to  2-inch  diam¬ 
eters,  The  new  |)acking  machine,  employing  basic  principles 
of  hydraidic  and  pneumatic  mechanization,  and  variable 
fri'ipiency  control,  is  now  in  commercial  production. 

The  King-Size  cartridges  have  Im'imi  enthusiastically  re¬ 
ceived  by  explosives  users.  Somi*  of  the  comments  alMHit 
the  advantages  they  offer  are: 

1.  Thev  effect  a  continuous  c’olumn  of  explosives,  which 
contrihuti*s  to  more  uniform  fragmentation. 

2.  They  minimize  faiilures  caused  by  a  separation  in  the 
(‘oliimn  of  explosivi's  in  a  blast  hole. 

3.  Tliev  reduce  the  time  and  ex|M‘nse  reijuired  to  load 
explosive's  into  the  blast  holes. 

C^onslructlon  in  I9S5 

In  a  year-<*nd  review  of  the  Nation’s  <*conomy,  Sinclair 
\V<*<*ks.  Secre*tarv  of  (anniiM'rce,  said  that  the  state  of  the 
t'conomy,  the  fores<‘(*ahle  outhM>k,  sound,  progrt'ssive  h‘ad- 
ership  hy  (w)vernment,  and  strong  public  i-onfidence  are 
among  the  rea.sons  why  we  shall  have  a  m«Mh*rat<*  upswing 
in  husin<*ss  activity  in  19,55. 

In  19.54,  new  construction  reacln*d  a  re'csird  high  of  $,37 
billion.  In  addition,  $15  billion  was  ex|M*nded  for  mainte¬ 
nance*  anel  re-pair  work.  The*  eive-rall  dollar  volume  of  $.52 
billion  feir  the*  inehistrv  re*prese*nte*d  alxnit  15  |>e*r  C'e*!^  of 
the*  gre>ss  national  prcKliict.  (hirre‘nt  fore*casts  indicate*  that 
these*  figure's  will  Im*  top|>e*el  in  19.5.5. 

Pre-sielent  Eisenhowe-r,  in  his  Statt*-e)f-the*-Unie)n  me-ssage* 


to  the*  eighty-fourth  (Jongre*ss,  propose*d  the  higge*st  public- 
works  program  e*ve*r  c-ontemplateel  in  the  history  of  the* 
Unite*d  State's.  It  inchide*s  plans  to  bring  the*  Nation’s  high¬ 
ways  to  miKlern  standards  in  the  ne*xt  te*n  years,  the  con¬ 
struction  of  dams,  .schexels,  public  housing  units,  and  he-alth 
facilitie*s.  To  e*xp<*dite  the*  carrying  out  of  this  ambitious 
program  the*  President  has  re*<jue*ste*d  the*  C^)ngress  to  pro¬ 
vide*  funds  to  e*stahlish  a  cexirdinator  of  public  works  in 
the*  White  Hou.se. 

(Jon.struction  is  definitely  in  the*  fore-front  of  e*conomic 
activity. 

Uranium 

Onte-renl  in  the*  C.'olorado  Plate-aii,  uranium  mining  ac¬ 
tivity  stre*tche*s  across  the)usands  of  .sepiare  miles  in  (Colo¬ 
rado,  Utah,  Ne*w  Me-xice),  and  Ari/.ona.  Augme'nting  this 
major  are*a,  the*re*  have*  heH*n  incre*asing  intere*st  and  some- 
active*  exploration  in  Wyoming,  South  Dakota,  Montana, 
Ne'vada,  and  California. 

Although  uranium  mining  activitv  has  he‘e*n  stimulate-d 
and  siistaine-d  by  the*  (Covernme*nt,  through  the*  .Atomic 
Ene*rgy  Commission,  the*  re*cent  spe*ctacular  greiwth  is  due*, 
primarily,  to  the*  e*xpanded  activity  of  private*  industry. 

In  a  re*ce*nt  re*port,  (.'linton  P.  Anderson,  Unite*d  State*s 
Se*nate)r  from  Ne*w  Mexico,  said:  “We  have  witne*sse*d  in 
the*  past  six  ye*ars  an  impressive  incre'a.se  in  dome*stic  ura¬ 
nium  ore*  production  and  the*  di.sc*ove*ry  of  ne*w  de-pisits. 
This  has  Ix-e-n  couph'd  with  the*  de*ve‘Iopme*nt  of  improve*d 
e*xploration  and  ore*-pr(K-e*.ssing  te*chni(jiH*s.  (annple-tion  of 
conte'inplated  ne*w  mills  and  e*xpansion  of  existing  proce-s- 
sing  facilitie*s  now  unde*r  way  will  pe*rmit  full  re*alization 
eif  the*  substantial  gains  which  have  he*e*n  made*.  The*  ele)- 
me*stic  uranium  indu.stry  is  now  firmly  e*stahli.she*d  and  in 
a  position  to  supply  an  e*ver-incre*asing  proportion  of  our 
total  uranium  re-epiireme-nt.” 

NCSA  Annual  C^onventSon 

One*  of  the*  feature*s  of  the*  .38th  annual  cemvention  of  the: 
National  Crushe*d  Stone  AsseK-iation,  at  ('incinnati,  Fe*hru- 
arv  7  through  9,  was  the*  presentatieen  e)f  safe-ty  awards, 
s|X)n.sore*d  by  the*  association  and  Thk  F1xi*m>sivks  hCNeaNKKH, 
te)  twe*nty-one  (|uarrie*s  in  re'cognition  of  their  having  ope*r- 
ate*el  an  e*ntire  ye*ar  (19.S3)  without  a  lost-time  accident. 

The*  awards  we*re  pre*se*nte*d  to  the*  winne>rs  by  John  J. 
Ke)rlM*s.  dire*ctor  of  the*  U.  S.  Bure*au  of  Mine's. 

We  e*xte*nd  cxmgratulations  to  the*  twenty-enu*  winning 
epiarrie's  for  their  j>e*rfe*c*t  rec-ords  in  eliminating  ac-cide'iits 
on  the  job,  and  to  the*  National  Oushe*d  Stone*  A.s.sociation 
for  its  lenig-time*  c-ontrihiition  to  the  promotion  of  safe* 
working  ceinditions  among  its  me*mlH*r  <|uarrie*s. 
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TIIK.  BLAST:  With  thf  detonation  of  107,500  lb.  of  dynamite  loaded  into  iVi  separate  poekelt  in  the  two  tunneU,  a  Miction  of  the  big  hill  wai 
blasted  l(Mt»e  and  the  broken  rock  wu.<i  rolled  out  in  a  cloud  of  dinit  and  smoke. 


TUNNEL  BLASTING 
BY  REMOTE  CONTROL 

Standing  on  the  d  eel*  of  a  sliipy  IVfarroa  l^crez  Jimenez,  president  of 
Venezuela,  pressed  a  kutton  and  detonated  l<)7,jS0ti  lb  *  of 
dynamite  loaded  into  two  tunnels  S  miles  away 

If.  V,  HHKNNAN* 


At;t).Mi*HKiiKNsivK  pro^ruiii  of  hravy- 
constriic-tion  projects  has  lu-cn 
under  way  for  some  time  in  the  He- 
pnhlic  of  V'eneznela  under  tfie  active 
spon.sorship  and  guidance  of  His  Kx- 
cellencv,  Marcos  Fertv.  Jimenez,  presi- 
tlent  of  the  Kepnhlic.  Many  of  tlie 
projects  involving  tlie  construction  of 
railroads,  snperliighways  and  second- 

•llcrcidcs  I'owdcr  Company 
Kxplosivi-s  Kxport  Division 
('aracus,  V'cncziicla 


ary  roads,  dams,  ftreakwaters,  ports, 
and  low-cost  housing  units  have  lM*eii 
completed  in  recent  years,  or  are  in  tin* 
course  of  constrnction  at  this  time. 

One  of  the  lat(*st  undertakings  is  the 
hnilding  of  a  mnitimillion-dollar  dry 
d(K'k  at  Puerto  C^ahello,  including  all 
appnrtenanc(*s  nec-essary  for  its  ns<* 
and  maintenance.  Work  on  this  proj<‘ct 
is  being  doin*  under  the  direction  of 
tin*  Forts  and  AirjM)rts  Division  of  the 
Ministry  of  Fnhiic  Works. 


Obviously,  a  dry  thn-k  re«|nir<*s  a 
foundation  of  great  hearing  strength 
and  proximity  to  a  navigable  water¬ 
way.  Tin*  location  at  Puerto  (^ahello 
was  s«*lect<*<l  by  <*ngiin*ers  and  officials 
of  the  Mini.stry  of  Public  Works  after 
thorough  invi*stigations.  (><*ological 
data  showed  that  three  ty|N*s  of  r<K'k 
formations  exist  in  tin*  explored  area: 
basic  igneous  r(Kk,  a  granif'fiTons 
am|)hil)olite;  calcareous  schist,  a  fine¬ 
grained  r<K'k  containing  calcite,  ipiartz, 
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mica,  and  some  pyrite;  and  nrM^ta- 
tnnrphic  liincKtonc,  a  finc-to-mcdiiim- 
^raini'd  rock,  intercalated  in  cither  tlie 
i){nc'(>ij!i  rock  or  the  calcareous  schist. 

Ute  calcarirous  schist  atid  the  iruHa* 
niorphic  liim^tone  are  found  inter- 
stratificated,  forming  an  inclined  one¬ 
fold  flank  where  the  ImhIs  have  a  gen¬ 
eral  N,  70  degrees  E,  strike  and  dip 
iM'tween  45  degrees  and  00  degrees  to 
tlu;  north.  Tlie  basic  igneous  rock  is 
found  intruding  into  the  series  of  cal¬ 
careous  schist  and  tm^tamorphic  lime- 
Hlone  in  the  sha|)<‘  of  lenticular  masses 
or  in  thin  sills. 

One  phase  of  the  construction  de¬ 
tails  at  the  Puerto  (JalM'llo  dry-dcK-k 
project,  tlie  removal  of  a  hill  of  nx-k 
overlying  the  area,  is  descrilx'd  and  il- 
lustratfHl  in  this  article. 

Kemoving  Hill  of  Kixk 
By  Tunnel  Blasts 

Tin*  contract  for  removing  this  large 
voluiiH*  of  nxk  to  plus  2.6  meters 
above  s(‘a  level  was  awarded  to  Con- 
structora  Nacional  de  Tuneles  y  Car- 
reti'ras  (J.A.,  a  prominent  organization 
of  engiiH'ers  and  construction  veterans 
known  UMire  familiarly  as  Conticoa. 
On  June  1,  1954,  (Jonticca  moved  its 
men  and  (‘<|uipment  to  the  project  site 
and  preliminary  work  was  started. 

Ih'fore  iM'ginning  any  drilling  and 


blasting  activities,  Conticca  officials 
called  in  exp<*rienced  explosives  engi- 
iiM'rs  for  consultation  and  thorough 
review  of  the  various  methods  of  blast¬ 
ing  the  rex'k  in  the  hill.  It  was  decided 
that  the  rjuickest  and  most  economical 
mi'tliod  to  us<r  was  a  series  of  tunnel 
or  toyoh*  blasts. 

I'he  first  blast  in  the  .stories  consisted 
of  two  tunnels  driven  alongside  each 
other  at  plus  5.0  nwters  alK>ve  .sea 
level,  lliis  was  done  to  make  sure  that 
the  r(K'k  formation  In'iieath  the  area 
of  the  tunnel  blasts  would  not  be  dis- 
tiirlx'd  by  the  d(‘tonation  of  heavy 
charges  of  dynamite  in  the  tunnels. 
i.ater,  the  H(M)r  was  to  lx*  trimmt'd  to 
plus  2.6  m<‘t(TS  above  .sea  lt*vel  (the 
finisIxHl  grade)  by  smaller,  lighter 
blasts  of  explosives  charges,  using  the 
wagon  drill-hole  methcxl. 

Establishing  Working  Faces 

Before  work  on  driving  the  two  tun¬ 
nels  could  lx*  started,  the  west  side  of 
the  hill  of  r(xk  had  to  lx*  excavated  at 
two  l(xations  to  establish  working 
faces  10  m<*ters  high  for  the  portals 
of  tlx*  tunnels.  I'his  was  done  by  firing 
siicct'ssive  blasts  by  the  wagon  drill¬ 
hole  method.  Vertical  holes,  2ii  iti.  in 
tliameter,  were  drilled  from  the  plus 
15-meter  line  to  the  t(x?  of  the  west 
slope.  These  holes  were  spact*d  2.0 


meters  apart,  each  with  a  1.2-meter 
burden.  They  were  load(*d  with  Her- 
crjmite*  Bag-X  pcjwder.  The  charge  in 
each  hole  was  primed  with  one  15*  by 
S-in.  cartridge  of  Gelamite*  1  dyna¬ 
mite  and  a  Hercules*  Electric  Blasting 
Cap  with  16-ft.  leg  wires.  The  explo¬ 
sives  loading  ratio  averag<‘d  1.2  Ib.  of 
dynamite  p«?r  cubic  meter  of  .solid  rock. 
The  entire  t(x*  of  the  hillside  in  front 
of  the  tunnel  area  was  blasted  and  re¬ 
moved  in  this  manner. 

Tunnel  Ihriving  Procedures 

The  stems  and  lateral  wings  of  the 
two  timnels  were  driven  about  1.4 
meters  high  and  1.2  meters  wide.  A 
tunnel  round  coiisi.sted  of  11  holes  Hi 
in.  iti  diameter  driven  1.5  meters  deep, 
using  a  Gardner-I3enver  air-leg  com¬ 
pressed-air  drill  equipped  with  Cru¬ 
cible  steel  and  Timken  carbide-insert 
bits.  Each  hole  was  loaded  with  five 
Hi  by  8-in.  cartridges  of  Gelamite  1 
and  .stemmed  to  the  collar  with  moist 
clay  tamping.  The  cap-and-fu.se 
method  was  us«*tl  to  detonate  the  ex¬ 
plosives  charges,  using  Hercules  No.  6 
Blasting  CJaps  and  B(‘aver  Brand 
Safety  Fu.se.  Each  blast  averaged  an 
acivance  of  1.1  meters.  The  rock  en¬ 
countered  in  driving  the  greater  part 
of  the  tunnel  stems  and  wings  was  the 
hard  granitiferous  amphibolite  forma¬ 
tion.  After  a  round  was  blasted,  the 
broken  rock  was  handloaded  into 
wheelbarrows  and  hauled  to  the  out¬ 
side  of  the  tunnels. 

Working  three  shifts  every  24  hours, 
with  12  men  on  each  shift,  40  0*0086011- 
tive  days  were  required  to  compleh* 
the  drilling,  blasting,  and  excavating 
details  of  the  two  tunnels.  In  Tunnel 
No.  I,  a  total  of  1.50  meters  of  tunnel 
was  driven;  in  No.  2  Tunnel,  a  total  of 
151  meters  of  tunnel  was  driven.  Tlie 
rounds  averaged  an  advance  of  2.5 
meters  for  each  8-hour  shift,  and  7.5 
meters  a  day. 

The  loading  of  the  dynamite  charges 
in  the  tunnels  Ix'gan  at  4:15  o’chxk  in 
the  afternoon  of  Wednesday,  Septem¬ 
ber  29,  19.54,  and  continued  uninter¬ 
ruptedly  until  11  a.m.  on  Tuesday,  Oc- 
tolxr  5, 19.54,  with  Ixith  tunnels  loaded 
almost  simultaneously.  The  total 
elapsed  time  for  loading  the  explosives 
and  the  stemming  material  was  five 
days  and  eighteen  hours.  In  each  8- 
hour  shift,  18  men  were  employed  to 


HKMOTK  (.'ONTHOI.  BI.ASTINC«i  When  all  elc^ctri(■al  t-onncdioiui  had  hcen  made  aboard 
(hip  and  on  land,  Venezuela'i  Preudent  Mareui  Perez  Jimenez  pre((ed  a  button  and  detonated 
the  exploaivei  charset  IfMded  into  two  rock  tunnels  S  miles  away.  Standing  behind  His  Kxcel- 
lenry,  l>r.  Oto  C^uriel,  chief  engineer  of  the  Division  of  Ports,  listens  on  a  telephone  while 
l>r.  Julio  Bacalao  l^xa,  minister  of  Public  Works,  watches  for  developments  through  binoculars. 
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LINE  DIAGRAM  OF  THE  SYSTEM  USED 
Electronic  equip-  fO*  THE  REMOTE  CONTROL  DETONATION  OF 

ment  installed  TWIN-TUNNEL  BLAST  AT  PUERTO  CABELLO 

in  the  ship 


Equipment  installed 
in  the  control  house 
about  300  meters 
from  the  blast  area 


Sound  Powered 


Four  Primocord  line* 

I  Primocord  Crosstie 


Four  Primocord  Lines 

i 


Primocof  J  Cro'^tie 


I  Short-Period  Delay  E.B.  Cops 


1 14  •Gauge  Insulated 
Single  Leading  Wire 


2  Short-Period  Deloy  E  B  Caps 


- \ 

A  ^ 


Safety  Position 


Spring  •  held  Switch 


KLhX.TKONK.'  FIKIN(i  KQUIPMKNT:  This  line  diaKrum  indicates  the  equipment  installed  nn  ihe  ship  and  on  land  to  detonate  the  Puerto 

Cahello  tunnel  blast  by  remote  control. 


haiullt*  the-  (i(‘tails  of  loading  the 
charges  and  haekfillin^  with  stemminjt. 

Tunnel  No.  1 

Tunnel  No.  I  had  approximately 
30,366  cu.  in.  of  solid  rock  emhraeed 
by  its  lateral  wings.  It  was  loaded  with 
.52,5(K)  11).  of  dynamite,  divided  into  20 
separate  pockets,  or  charges,  spaced 
about  6  meters  apart  in  the  lateral 
wings.  There*  were  ten  pockets  in  the 
front  wings  and  t<*ii  pockets  in  the  rear 
wings.  The  dynamite  charges  were 
coniK'ctcd  and  detonated  by  m(‘ans  of 
four  separate  trunk  lines  of  Plastic  H<*- 
inforcfd  Primacord." 

Two  of  the  Primacord  trunk  lines 
were  placed  on  the  flcMir  of  the*  tunnel 
at  each  side  of  the  lateral  wings  and 
the  stem.  Both  trunk  lines  were? 
covered  with  case-lining  papc*r  and  an 
additional  protective  covering  of  clay. 
Kc*inforc*ed  Primacord  cross-ties  wt*re 

•RcK.  U.  S.  Pat.  Off.  Hy 
'Hu*  KiiJiinn-Hit  kford  Company 


flAN  VKW  Of  TWIN  rUNNfIS  muSIIATMG  IHfW  CONfOFMTy 
TO  IHf  OfNIfAl  TOfOOfAfHY 


THK  TWO-TCNNPJ.  I.AYOT'Ti  Thic  plan  view  of  the  two  tunnel*  illu*trate»  their  conformity 
to  the  Keneral  topoKraphy  of  the  area.  The  black  Mjuare*  in  tlie  lateral  winit*  *Ih>w  tfu* 
IfKatinn  of  the  pocket*  in  which  the  dynamite  charne*  were  loaded. 
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KXC^AV'ATINC;  T()K  K(K,'K:  A  Northwest  80-1)  power  shovel  exca¬ 
vates  blasted  toe  rock  and  loads  it  into  Ford  lO-cii.  yd.  tandem-drive 
dump  trucks  to  establish  working  faces  10  meters  luKh  for  the  |)ortals 
of  Tunnel  No.  I  and  Tunnel  No.  2. 


WACX>N  l)KII.L-IK>I.K  Hi.ASTINGi  Hefore  tfie  work  of  driving 
the  tunnels  was  started,  the  sloping  toe  rock  at  the  bottom  of  the 
hill  in  front  of  lf»e  tunnel  area  was  removed  by  blasting  with  the 
wagon  drill-hole  inetfMKl. 


Tl'NNF.I.  ADVANOK:  Blasting  ll-hole  drift  rounds  in  the  two  tun¬ 
nels  averaged  an  advam-e  of  1.1  meters  per  blast.  Tfie  dimensions 
of  the  stems  and  lateral  wings  in  both  tunnels  were  approximately  1.4 
meters  in  height  and  1.2  meters  in  width. 


(;|IKC;K1.N(;  job  PH(K;RK.SS:  K.  D.  Antisdel,  Conticta’i  managing 
director,  at  right,  discusses  k'b  pnigress  with  his  superinteitdent,  Ted 
Hendricks,  center,  and  J.  II.  Schindler,  Jr.,  an  explosives  engineer, 
Hercules  Powder  Company. 
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maclr  at  2-mrtcr  intervals  throughout 
the  wings  and  the  stem.  The  charges 
of  dynamite  consisted  of  8J*-in.  I>y  5(f- 
H).  cartridges  of  Ilercomite-X  stacketl 
in  place*  in  the  jMK'kets  somewhat  like 
cordw(K)d.  The  charge  in  each  peK-ket 
was  prim(*d  with  two  50-11).  ca.ses  of 
(ielamite  1.  Stemming,  or  backfilling 
material,  consisted  of  dustless  and 
stone-free  red  clay.  This  was  packed 
solidly  l)<*tween  all  of  the  pockets  and 
was  extended  through  the*  stem  to  the 
|)ortal  of  the  tunnel. 

Tunnel  No.  2 

Tunnel  No.  2  had  approximately 
•32,268  cu.  111.  of  solid  riK-k  bounded 
by  its  wings.  It  was  load(‘d  with  .55,(KX) 
11).  of  dynamite  divided  among  18  sep¬ 
arate  pcK'kets  spaced  about  6  meters 
apart  in  the  wings,  with  nine  pockets 
in  the  front  wings  and  nine  in  the  rear 
wings.  Tunnel  No.  2  was  loaded, 
primed,  and  stemmed  in  the  sam<* 
manner  as  was  Tunnel  No.  1. 

Th<*  layout  of  the  stems  and  the 
lateral  wings  of  the  two  tunnels  and 
the  liKations  of  the  individual  piK-kets 
containing  the  explosives  chargt*s  are 
illustrated  in  an  accompanying  plan 
view  on  page  9. 

When  the  time  arrived  to  fire  the 
two-tunnel  blast,  two  Hercules  No.  1 
Short-Period  Delay  Electric  Blasting 
C^aps  were  taped  to  opposite  ends  of 
a  short  piece  of  Beinforced  Primacord 
which,  in  turn,  was  knotted  to  the  four 
Pla.stic  Beinforced  Primacord  trunk 
lines  extending  from  the  portal  of  Tun¬ 
nel  No.  1.  Tunnel  No.  2  was  similarly 
primed  with  two  Hercules  No.  2  Short- 
Period  Delay  Electric  Caps.  The  leg 
wires  of  the  four  caps  were  connected 
in  series,  using  approximately  2,.50()  ft. 
of  insulated  No.  14-gauge  single  lead¬ 
ing  wire.  The  wire  extended  back  to  a 
lM)mbpr<M)f  shelter,  a  sheet  steel-pro- 
t(*cted  concrete  blcK-k  structure,  which 
hoii.sed  the  intricate  electronic  appa¬ 
ratus  ii.sed  in  th<*  remote  control  blast¬ 
firing  circuit, 

Kemote  C.'ontrol  Firing  Apparatus 

\  d(*scription  of  the  remote  control 
firing  apparatus  is  giv<*n  in  a  report 
bv  Dr,  Edmundo  J.  Eope/  ().,  an  elec¬ 
trical  «*ngineer  with  the  Ports  Division 
of  the  Ministry  of  Public  Works: 

“From  the  diagram  on  page  9,  it  will 
be  .seen  that  a  signal  prodiici'd  at  the 


ship  by  a  fr<*tpiency  generator  (after 
being  amplified)  was  transmittinl 
through  telephone  lines  to  the  bomb- 
pr(K)f  control  house  in  tiu*  valley  n<*ar 
the  blast  area.  When  the  push  button 
installed  in  the  plate  circuit  of  the 
la.st  two  tubes  of  the  line  amplifier  was 
pushed  by  the  President  of  the  Bepub- 
lic  of  Venezuela,  an  amplifier  in  the 
control  house  received  and  st'iit  the 
signal  to  an  electronic  relay,  which 
closed  an  electric  contact  ‘K,’  in  .series 
with  a  spring-held  .switch,  a  fiO-amp. 
knife  switch,  a  1  lO-voIt  6()-cvcle 
source,  and  the  electric  blasting  caps. 

"A  pilot  speaker  in  the  control  house 
gave  the  1,(XX)  cycles  tone  when  the 
signal  came  through,  and  immediately 


a  yellow  pilot  lamp  lit  np  on  the  elec¬ 
tronic  relay  and  on  the  spring-held 
switch  cover,  to  indicate  that  contact 
‘K’  was  closed.  With  the  6()-anip.  knife 
switch  closed  and  the  spring  switch 
already  held  closed  in  the  firing  po¬ 
sition,  the  four  electric  caps  were  im¬ 
mediately  detonated. 

“During  the  entire  operation,  from 
the  Ix-ginning  to  the  <*xact  moment 
of  detonation,  commimication  l)e- 
tween  the  ship  and  the  control  house 
was  maintained  by  means  of  smmd- 
powered  telephf)n<*s,  connected  to  the 
same  telephone  lines,  thus  giving,  in 
that  way,  a  positive  check  on  the 
circuit  at  every  in.stant.  |  (Constant  cotn- 


munication  was  likewise  maintained 
by  (Jontic'ca  officials  ( using  thret*  |)ort- 
able  Hallicrafter  ‘Little  Phones’)  1h'- 
tween  the  ship  and  the  (*ontrol  house 
and  between  the  c-ontrol  house  and 
the  spectators’  ob.serxation  point.  | 

Safety  Precautions 

“N’arious  safetv  precautions  were  in¬ 
corporated  into  the  system:  ( 1 )  The 
electronic  rt*lay  cover  was  provided 
with  a  red  and  yellow  pilot  light,  the 
red  light  indicating  that  the  circuit  was 
ciK'rgiztKl,  and  the  yellow  light  indi¬ 
cating  that  contact  ’K’  was  closerl.  ( 2 ) 
Another  yellow  pilot  light  in  parallel 
with  the  first  was  on  the  cover  of  the 
spring  switch  to  indicate  that  it  was 


energized  and  was  not  to  be  touched 
until  the  scheduled  time  — 5  M*conds 
Ix'fore  the  blast.  The  spring  switch 
was  provided  to  prevent  tlie  premature 
firing  of  the  blast  doe  to  accidental 
pressure  of  the  button  aboard  the  ship. 
When  this  switch  was  in  the  normal 
position  it  maintained  the  electric 
blasting  caps  in  sliort  circuit,  to  pre¬ 
vent  accidental  firing  from  stray  eur- 
rents.  (■3)The  reset  button  on  tin*  elec¬ 
tronic  relay  was  provided  to  de-ener¬ 
gize  the  r«*lay  ‘K’  after  t<*sting,  thereby 
de-energizing  the  entire  blasting 
circuit. 

"The  electronic  relay  was  just  a  radio 
tube  with  sufficient  n<*gativ<*  bias  to 


KKADY  FOR  DYN'AMITF,  CHAROKS:  A  view  of  the  portal  of  Tunnel  No.  I  iiut  before  loacl- 
inK  operations  started.  A  D-8  (.'aterpillar  is  at  work  on  a  elean-iip  pib  in  front  of  the  area  of 
the  blast.  The  “No  Fume”  siKus  mean  no  smokiiiK  for  the  men  on  the  job. 
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KXC.'KIJ.KNI'  KKSlJLTSi  Within  IS  minute*  after  the  Mast,  one  of  C^ticca’t  Northwekt  power  shovel*  was  at  work  in  the  hank  of 
broken  riH'k,  estimated  at  ITO.tKM)  c-uhic  meters.  The  results  obtained  were  KratifyinK  to  everyone  ass(K‘iated  with  this  unique  blasting  jt'h- 


prfvt'iit  fiirrfnt  How  in  the*  aiiodt* 
cirniit.  Tht*  utnpliHi'd  signal  hoiiig 
rfftlfiftl  fiitfrod  tin*  fifftronic  rolay 
i-iittiii^  tin*  liias  and  {X'rinittin^  the 
tiilM*  to  rondnet.  Tin*  ancKlc  enrront 
|)asM*d  tliron^li  a  ri'lay  wliit-li  dosed 
eontact  ‘K,’  tlierelty  firinj»  the  Mast. 

“liesidfs  all  this,  at  the  nf<*ivinj»-t*nd 
ain|)lifi(*r,  a  KIter  was  providt'd  at  the 
input,  whieh  att<‘niiat(‘d  tin*  fre(|n<‘n- 
eies  lowi'r  and  higher  than  a  tone  of 
1,(KK)  eydes  jyer  seeond.  The  l,(KK)- 
eyde  tom*  was  chosen  as  tin*  most  con- 
vi'iiient  one  in  order  to  prevent  anv 
fit)  c/s  or  120  c/s  induced  currents  Iroin 
hnildin^  np  in  the  telephone  lines 
(which  were  close  to  the  power  lines) 
and  thus  cause  trouble. 

“This  remote  control  blasting  was 
madt*  possible  by  the  c(M>peration  re- 
irived  from  the  Puerto  (^ab(*llo  Tele¬ 
phone  Oompany,  whose  lines  were 
used  for  the  operation.  The  electronic 
(Hpiipment  consist(‘d  of  standard  Phil¬ 
lips  apparatus,  nKulifit'd  and  adapted 
for  this  installation  by  Phillips  Vem*- 
/.olana  i'j.A.” 

On  Saturday,  OctoM'r  9,  19.‘>4,  at 
exactly  10:30  a.m.  N’ene/iielan  Stand¬ 
ard  Time,  President  Marcos  Perez 
Jimenez  of  the  Hepnblic  of  \’eiK‘zuela 


pressed  a  firinj'  button  on  th<*  ewyette 
I'rlipr  I Mrraziibal,  anchor«‘d  alongside 
the  pier  in  Puerto  (^abello  alnnit  5 
miles  from  tin*  blast  site,  atid  detonat(‘d 
lOT.^fK)  lb.  of  dynamite. 

P^xcellent  Results 

The  results  of  tiu*  blast  were  exc*el- 
lent.  Kstimates  indicated  that  a  total 
of  170,(K)0  cu.  m.  of  broken  rock  was 
realiz(‘d.  It  was  laid  out  in  a  sloping 
bank  for  easy  shovel  digging  and  load¬ 
ing.  V'ibrations  were  negligible;  the 
Phillips’  vibration  machine  in  down¬ 
town  Puerto  (yaM'llo  recorded  only  a 
very  slight  tremor.  Th<*  overall  explo¬ 
sives  ratio  was  about  0.83  lb.  of  dyna¬ 
mite  per  cubic  meter  of  broken  r<Kk. 

The  firing  of  the  blast  signalized  the 
official  beginning  of  the  Puerto  ('alM‘llo 
dry-d(K*k  proj«*ct. 

Ill  alMHit  fifte<*n  minutes  after  the 
blast,  and  before  Pr<*sident  Jimenez 
and  tIu*  group  of  officials  from  the  boat 
at  the  pier  could  reach  the  scene  of 
the  blast,  Omtieva’s  shovels  and  trucks 
wen*  at  work  in  tin*  big  bank,  excavat¬ 
ing  and  hauling  broken  rexk  to  the 
dump  site. 

During  the  writ<*r’s  visit  to  the  proj- 
(‘ct,  the  principal  (‘(piipment  in  use  in- 


clud(‘d  three  (iardner-l)enver  wagon 
drills.  Model  UKUDOfi;  twelve  (iard- 
ner-Denver  Jackhammers,  or  airlegs; 
two  (iardner-Denver  5(K)-c.f.m.  com- 
pres.sors;  one  Northwest  Model  8()-D 
shovi'l  with  2)s-cu.  yd.  dipper;  one 
Northwest  Mixlel  8  shovel  with  IJs-cii. 
yd.  dipper;  five  Euclid  dump  trucks, 
Model  82FD,  ll.l-cu.  yd.  capacity; 
five  P'ord  nx-k  dump  trucks.  Model 
T-S(K),  tandem  drive,  lO-cu.  yd.  ca¬ 
pacity;  and  two  (>at(*rpillar  Mcxlel 
D-8  tractors. 

The  officials  of  the  Mini.stry  of  Pub¬ 
lic  Works  who  direct  the  ctmstructiou 
operations  on  the  Puerto  C>abello  dry- 
d(X'k  projwt  are  Dr.  Julio  Hacalao 
l.ara,  minister  of  Public  Works;  Dr. 
(Jarlos  CJarlxmel,  director  of  Ports  and 
.Air|X)rts;  Dr.  Oto  ('uriel,  chief  engi¬ 
neer  of  the  Division'  of  Ports;  Dr.  Oran- 
gel  .Abrue  Mendez,  ilirector  of  Public- 
Works  in  Puerto  (Jabello;  and  Dr. 
Rafael  Pardo,  resident  engineer. 

()ffic-«*rs  and  sup<*rvisorv  personnel  of 
(.'onticca  include  Dr.  (.'arlos  Cuiiiiaud 
Haldo,  president;  Russell  D.  .Antisdel, 
managing  director;  Dr.  Jose  Medina, 
chief  engineer;  T«*d  R.  Hendricks, 
superintendent  at  Puerto  (.'alx-llo;  and 
Dr,  Federic-o  Rivero,  resident  engineer. 
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rP  AM)  IM)V\  N  IIII.I.S:  In  layinK  tlic  pipr- 
liiM*  al  M'Verul  l(K'alif>n«,  trriK'lMf*  hail  In  hr 
rxcavalrd  in  hilUidr  riK'k  ilitfi,  with  Miinr  of 
ihr  vioprt  approachiiiK  llir  vrrticai.  Niimrr- 
ou«  ninall  »lrrani«  were  CTixM'd.  At  time*, 
FiilKhiiin  crew*  had  to  *low  down  operation* 
to  prevent  damage  to  existing  pipeline*  that 
ran  along  and  acrott  the  right-of-way. 
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TAHTINC;  A  SKCTION.  A.  work  Rol  under  w«y  on  .  12-mile  M-tiion  of  pipeline,  the  photographer  tm.k  a  picture  of  «,me  of  the  specialized 

eqiiipineot  used  in  the  excavation  of  a  tremh  in  vanahle  terrain. 


loiiipany  t»f  Harrisl»irj».  laitcr,  with 
In*  actjiiisitioii  of  tin*  Britton  ttmi- 
laiiy’s  iiitirfst,  tin*  Fiilf'hiiin  or^aiii- 
ratiini  ttnik  ovi*r  tin*  contract  and 
•oni|)l(*t(*(l  tin*  two  M*ctions. 

rin*  contract  involved  tin*  c-onstruc- 
ion  ol  35  inil<*s  of  24-in.  pipe*liin*  from 
In*  Lanliam  station  of  Uiiitt*d  Fin*l  (ias 
!iiinpany  in*ar  (Miarh*ston,  \Vc*st  V'ir- 
'inia,  to  Linn*stoin*  and  Nif'm*r  Hills 
n  Jackson  County,  West  Virginia,  for 
In*  stora^t*  of  natural  ^as  cominn  from 
;:ulf  fnterstate’s  recently  c-ompleted 
‘f45-mile  line  of  30-iu.  pipt*. 

•Mter  tin*  3()-iu.  sc*ction  was  eom- 
ileted,  tin*  Fululium  ctmipany  ctm- 
[rac  ted  to  Iniild  20  miles  t>f  20-in.  pil«*- 
liin*.  I  his  projec  t  c*omph*tc*d  tin*  nat- 
iral  f»as  line*  from  United  Fuel  (his 
[annpaiiy’s  Cohh  station  to  the  Manii- 
laclurers  l.i^ht  and  Heat  Company’s 
|>i|M  liin*  near  Nicut,  Calhoun  County, 
^\'est  N  ir^inia. 


DKII  I  ING  HI.AST  HOI.KS:  Hole*  for  hlastiiiK  hard,  yellow  sandstone  encountered  on  the 
Fulghum  contract  were  drilled  on  :J-ft.  centers  and  stawiered  from  2  ft.  to  «  ft.  deep.  BlastinR 
results  were  consistently  excellent. 


aa^>afaa«Z  B*Cnt>fTABV  lUftft 


Ill  tiu*  laii^iiagt*  of  pi|)(*litit‘  L'tiii- 
tractors,  a  sprnui  is  a  unit  of  iiirusurt* 
oi  iiH‘ii  and  (‘(piipiiM'iit.  Kac-h  sprrud 
iniist  have  a  i-oinpirtc  construction 
setup,  rcprcs<*ntinj'  an  investment  from 
$.5(M),(NM)  to  more  than  $1  million  in 
speciali/(‘<l  equipment  and  materials. 
In  the  field,  a  spread  is  strung  out 
alon^  a  pipeline  joh  for  alMiiit  10 
miles,  from  the  right-of-wav  crew  up 
front  to  the  hackfill  and  cleanup  crews 
at  th<‘  rear. 

In  planning  and  constructing  the  78- 
mile  pipt'lint*  contract,  the  Kiilghnm 
organi/ation  followed  the  usual  pro¬ 
cedure  for  such  work: 

1.  \  preliminary  survey  «)f  the  area 
was  made  hy  aerial  photography,  and 
the  resulting  mosaic  was  studied  hy 
engineers  who  selected  the  hest  gen¬ 
eral  routing  for  the  line. 

2.  \  detailed  field  survey  of  the  ter¬ 
rain  was  made  hy  civil  engineers. 

3.  Ih'fore  construction  work  hegan, 
the  right-of-way  was  prcK’ured. 

4.  Preparing  the  right-of-way  re¬ 
quired  the  clearing  and  grading  of  a 
roadway  aliont  ■'iO  ft.  wide  along  the 
entire  h*ngth  of  the  pipeline. 

5.  As  the  right-of-way  crew  pro¬ 
gressed  another  crew  hegan  stringing 
pipe  alongside  the  ditch  line.  The  pipe, 
wla-n  received  from  the  mill,  was 
stiK'kpiled  at  points  most  acce.ssihle  to 
the  right-of-way. 

(i  .'\s  tin*  pipe-stringing  crew  ad- 
vancj'd,  other  sections  of  the  spread 
startl'd  work  in  the  lollowing  order: 

a.  'I’he  ditch  crew  prepared  the 
trench  in  which  the  pipe  was  to  he 
hnried. 

h.  'I'he  hending  crew  hent  the  pi|M* 
to  exactly  fit  the  hed  of  the  trench. 

c.  'I'he  pipe  crew  put  the  sections 
of  pipe  together  and  welded  each  joint 
with  a  stringer  head. 

d.  I'he  welding  crew  finished 
welding  the  separate  lengths  of  pipe 
into  a  eontiniions  pip<‘. 

e.  'I'he  dope  crew  cleaned  the  pijw 
oi  all  scale  and  rust  and  applied  a 
primer  coat  of  enamel,  followed  hy  a 
coating  of  tarlike  hitnmen  and  one  or 
more  protective  coatings  of  wrapping 
materials. 

f.  'I'he  lower-in  crew  placed  the 
pipe  in  the  hed  of  the  trench  without 
damaging  the  wrapping. 

g.  'I'he  hackfill  and  cleanup  crews 
filled  in  the  trench,  leveled  the  right- 


Difficult  Terrain 

The  laying  of  pipelines  in  some 
parts  of  \\’est  N’irginia  is  exceedingly 
difficult.  .'\t  the  Lanham  station  end  of 
the  24-in.  line  and  for  almost  the  entire 
20  miles  of  the  2()-in.  section  hetween 
the  towns  of  Spencer  and  .Niciit  in 
West  N'irginia,  the  pipelines  had  to  go 
np  and  down  one  hill  after  another, 
with  .some  of  the  slopes  approaching 
tin*  vertical.  Trenches  had  to  he  exca¬ 
vated  in  hillside  r<Kk  cliffs,  niimerons 
small  str«*am.s  had  to  Ik*  cros.sed,  and 
operations  were  slowed  down  at  some 
locations  to  prevent  damage  to  exist¬ 
ing  pipelines  which  ran  along  and 
across  the  right-of-way.  Explosives 
were  u.sed  extensively  in  clearing  the 
right-of-way  and  in  hla.sting  hard  .sand¬ 
stone  in  some  areas  of  the  trench  line. 
Excellent  hla.sting  results  were  ob¬ 


tained  with  the  use  of  4()'/J  Extra  (Gela¬ 
tin  dynamite.  'Fhe  explosives  charges 
were  detonated  hy  the  cap-and-fii.se 
method.  Primac-ord*  was  n.sed  in  wet 
plac«*.s  and  in  some  of  the  more  diffi¬ 
cult  terrain.  Despite  the  obstacles  en¬ 
countered  the  work  was  finished  in 
g(H>d  time. 

The  78-mile  Project 

UjX)n  completion  of  the  two  sections 
for  United  Enel  (ias  (amipany,  the 
Enlghnm  company’s  “spread”  was 
moved  to  (Maysville,  Pennsylvania,  to 
complete  tin*  northern  end  of  the 
.Manufacturers  Eight  and  Heat  (]om- 
pany’s  78  miles  of  16-in.,  20-in.,  and 
26-in.  pipeline  started  this  past  sum¬ 
mer  under  the  supervision  of  EdwartI 
Elanagan  and  John  (i.  Wells. 

•R.-K.  I!.  S.  Pat.  <>H.  f)y 
Till*  KnsiKii-Hii  ktord  (a). 


ON  .A  llli.I.SIDK:  A  Ai-cu.  yd.  hackhoe  u%«d  to  excavate  the  trench  on  a  hilUide.  The 
hackhne  wa.s  held  in  place  hy  a  cable  connected  to  a  l)-H  do/er  stationed  above  '>n  the  <tlo|)e. 
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WHT  CiOINCii  In  wuJrr  lM»lr»  and  in  plat-ei  when*  the  trent-h  had  caved  in,  clamshells  were  employed.  These  versatile  units  were  also  used 

for  escavation  along  the  trench  line  on  some  steep  hillside  litcations. 


of-way,  tiTracrd  wh<*rt*  iu*f«*s.sary,  aiul 
restored  feitct's  and  roads. 

Hlustiiig  Hurd  Sundstunc 

'I'he  betl  of  the  treiicli,  or  ditch,  for 
tlie  2ff-iii.  |)i|M‘Iiiie  was  approximately 
4  ft.  wide  and  5  ft.  deep.  Kxcavutioii 
was  done  with  a  Mod**!  320  Cleveland 
trenching  machine,  exc-ept  where  rock 
was  encsMintered.  When  r<K‘k  was 
present,  all  dirt  was  removed  Iwfore 
the  drilling  and  blasting  ert^  moved 
in.  On  this  joh,  the  rtK'k  encxMintered 
aloii);  the  line  was  a  hard,  yellow  sand¬ 
stone  formation. 

Ktpiipment  for  the  drilling  and 
hlastin^  crew  included  a  I)-6  Cater¬ 
pillar  <lo/,er  towing  a  fKK)  Cyro-h'lo 
rotary  Mohil-air  Ing(‘rsoll-Hand  com- 
pres.sor,  on  which  two  MckIcI  99  (>ard- 
ner-I)enver  wagon  drills  were  fastened 
to  an  II  fratiM*  snspendtHi  from  the  side 
b(M)m.  Holt'S  for  blasting  were  drilled 
on  3  ft.  c'enters  and  staggered  from  2 


W'llKKI.-TYPK  DITC^IIKH:  Where  maleriiil  other  than  rock  was  present  along  the  french  line, 
the  excavating  details  were  accomplished  with  a  Model  320  Cleveland  trenching  machine. 
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HKKAKKKS:  After  pipe  was  buried  in  hillside  trenches,  burlap  bans  HtlN'DINC.  FIFK:  A  I)-b  du/er  hauled  the  bci'.dinK  machine  ahiiiK 
filled  with  earth  were  used  to  build  breakers  in  the  trench  fnim  bottom  the  line  to  places  where  sections  of  pi|ie  had  to  be  bent  to  fit  the  bed 

to  top  to  eliminate  the  possibility  of  washinK  and  caving.  of  the  trench.  A  crane  on  the  do/er  tmik  care  of  pi|)e-hundliiiK  details. 


ft.  to  fi  ft.  cltH'p,  tlt'pending  on  tht* 
(l«*pth  of  roc-k  to  be  excavated.  The 
drill.s  were  etjuipped  witfi  Ift-in. -di¬ 
ameter  steel  and  2-in.  fiits.  Hercules® 
4()'/f  Kxtra  Gelatin  dynamite,  packed 
in  H*  by  8-in.  cartridges,  was  u.sed 


throughout  the  job.  Kach  loaded 
charge  was  primi'd  with  a  Hercules® 
No.  H  Blasting  (.’ap  and  Orange  Wax 
Gharter  Oak  fu.se.  Primacord  was  used 
in  wet  plac(‘s  and,  occasionally,  in  dif¬ 
ficult  terrain.  Hesults  from  tin*  blasts 


STKINGING  FIFK:  Trucks  loaded  with  pipe  were  hauled  up  hills  along  the  right-of-way  by 
a  D-7  dozer  with  side  boom  attachment  for  placement  of  the  pipe  beside  the  trench. 


were  consistently  satisfactory.  Mile 
after  mile  of  ditch  was  excavated  in 
rock  s<*ctions  without  re<|uiring  any 
secondary  blasting. 

In  areas  where  there  were  no  nak 
(ortnations,  a  Mod(‘l  320  (develaiid 
trc'iicliing  machine  took  care  of  the 
(‘xcavation,  making  up  to  4,2(N)  ft.  of 
trench  in  a  t(‘n-hour  workday.  After 
blasting  nn-k  st'ctioiis,  a  Unit  %-cu.  yd. 
hacklioe  and  a  Model  H5  l.ink-lh'lt 
speeder  with  a  X-cii.  yd.  hacklxM*  were 
used.  In  water  holes  or  where  the 
trench  had  caved  in,  clamshells  were 
emjtloyed.  (.'lamsliells  were  also  list'd 
for  excavation  on  stt'ep  hillsides. 

Burying  the  Pipe 

In  laying  the  line,  the  pipe-stringing 
crew  placed  the  pij)e  along  the  trench 
behind  the  trenching  machint*.  Fol¬ 
lowing  the  stringers,  the  pi|M‘-lM'nding 
crew,  etpiipped  with  a  Oiitcher-Holfs- 
(amimings  vertical  machine,  bent  the 
2ff-in.  pipe  to  fit  the  Im'cI  of  the  trench. 
A  Model  U-8  (>’at  dozer  was  u.st?d  to 
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(X)VKHING  PIPK:  After  tarlike  bitumen  was  applied  to  the  pipe,  it  was  wrapped  with  two 
coverings  of  felt  material.  These  covering  applications  protect  the  pipe  from  coirosive  effects 
of  the  elements  and  add  years  of  uninterrupted  use  to  the  line. 


lift  aiul  placf  thf  pipe?  onto  th<?  Ix'ndiiig 
inachiiH*,  and  to  move  the  Ix'iuling 
iriacliiiM*  a*  jnh  pro^rt'ss  miuirt'd. 

TIm'  wi'Idfr*  witli  two  tandrin 
.3-ton  trucks  with  oM'tal  hod-s 
worked  iH'hind  tin*  iM'iiding  erfw. 
Kach  truck  wax  (*<piipp<*d  witli  two 
Lincoln  electric  weldern  of  -IfKI-amp. 
capacity.  An  M.  J.  CJross  iicside  clamp 
was  iiM'd  to  line  up  each  .s<‘ction  of 
26-in.  pi|)<‘  for  the  In'ad  weld,  known 
as  the  first  pass.  (F)ach  pip<‘  s<‘ction 
was  U)  ft.  lon^  and  weighed  one  ton.) 
'I'his  was  followed  hy  a  second  weld 
calh*d  the  hot  pass  which  reinforct'd 
tilt*  first  weld.  After  this  was  done,  the 
hack -end  welders  put  in  the  filler  weld 
and  cap  wt'ld  which  joined  (‘ach  s(‘c- 
tion  of  pi|)4*  into  a  ctintinuoiis  pipt'line. 
The  wehh'd  joints  were  x-ray<*d  for  de¬ 
fects  and  the  line  tested  under  pressure 
Indore  it  was  buried  in  the  trench. 

Ihdore  hiirying  the  pifK*,  all  mill 
scale,  rust,  dirt,  and  any  other  for¬ 
eign  matter  was  cleaned  off  with  a 
Oiitcher  •  Holfs  •(aunmings  machine, 
and  a  coat  of  (piick-drying  enamel 
applied.  Following  this  operation,  an¬ 
other  machine  a|)plied  a  protective 
iHiat  of  tar  and  two  spiral  wrappings 
of  f<*lt  wrapper.  These  protective 
measures  were  taken  to  keep  the  pipe 
dry  and  free  from  corrosion,  thus  add¬ 
ing  long  and  iistdiil  life  to  the  pi|)eline. 

'Ilie  lowering  of  the  pi|><*  into  the 
trench  was  done  with  .s|M‘ciul  care  so 
that  th«‘  wrapping  was  not  damagt'd. 
McMiel  I)-8  do/(*rs  e<piipped  with 
I'rackson  pi|X*-layer  si<le  l><M)ms  wert* 
used  for  this  work.  In  r(K'ky  ureas  it 
was  sometimes  nec(*.s.sary  to  pad  the 
iMittom  of  the  trench  with  earth  and 
to  wrap  the  pi|M*  with  4  by  9-ft.  slu*ets 
of  rock  shield  to  prevent  the  rock  from 
penetrating  the  external  coating  of  the 
pi|)i‘.  On  hillsides,  after  the  pipe  was 
in  plac(‘,  burlap  bugs  filled  with  earth 
were  used  to  build  breakers  in  the 
trench  from  the  Indtom  to  the  top  to 
priwent  washing  and  caving.  Usually 
the  uiuuber  of  breakers  iieedt'd  was 
determined  by  tbe  sttvpness  of  the  hill 
and  the  typ*  of  .soil  tMKSMintt'red. 

'I'he  final  phast*  of  the  work  on  the 
line  was  handled  by  tbe  backfilling  and 
cleanup  crews.  Using  Mcnlel  I)-6  and 
l)-7  do/ers,  the  trc'iich  was  filled  and 
le\('l(‘d  to  conform  with  the  original 
contour  of  the  laud.  On  hillsides  or 
slo|M‘s  of  any  degree,  the  line  of  the 


trench  was  terraced  to  prevent  soil 
(Tosion.  All  roads  and  fences  were  re- 
stori'd  to  their  original  c-ondition  and 
to  the  .satisfaction  of  the  pro[x*rty  own¬ 
ers  along  the  right-of-way. 

As  the  various  pieces  of  e(|uipment 
worked  their  way  out  at  the  end  of 
the  pipeline  in  IVnnsylvania,  they  were 
moved  to  the  Fulghum  (Contracting 
(CoriKiration’s  shop  at  (Clay.sville,  given 
a  general  overhauling  and  a  new  coat 
of  paint,  and  made  ready  for  transfer 
to  the  next  l<K'ation. 

The  officers  and  directors  of  oper¬ 


ations  of  Fulghum  (Contracting  (Cor- 
]K)rution  inchuh*  J.  T.  Fulghum,  presi¬ 
dent;  VV.  P.  Fulghum,  vice  president; 
M.  M,  Shelley,  .secretary-treasurer;  and 
VV.  E.  Stainback,  general  superintend¬ 
ent.  Office  managers  on  the  (Claysville 
project  were  (Ceorge  H.  Fleming  and 
Frank  (C.  Hindman. 

The  superintendent  of  pipeline  con¬ 
struction  for  Manufacturers  Light  and 
Meat  (Company  is  VV.  D.  “Hank”  Bur¬ 
dette*.  The  company’s  chief  inspectors 
on  the  Fulghiun  contract  were  “Bed” 
(C(M)din,  Willis  (Ciithrie,  utid  Bill  Ixmg. 


FIKI.I)  OKFIGKi  A  trailer  with  vpecial  equipment  and  aecevioriet  terved  a«  the  field  oHice 
for  FulKhiim'i  kupervixory  perumnel  on  variouk  pipeline  proieetk. 
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BI.ASTING;  Heavy  rnck  cuts  were  blasted  with 
everything  available,  including  shaped  charges  of 
coinpusitiun  to  TNT  and  dynamite. 


and  rock  slidc.s  often  filled  in  the  road 
at  ni^ht,  making  it  nec(‘.ssary  for  the 
crew  to  clear  the  right-of-way  with  a 
hnlldo/er  to  the  locution  where  work 
had  stopped  the  night  before.  After 
blasting  most  of  the  day,  the  men  had 
to  re|K*at  the  road-clearing  perform¬ 
ance  in  order  to  get  oif  the  hill  at  night. 

Some  of  the  natives  claim  that  the 
traditional  engineer  cry  of  “fire  in  the 
hoie,“  indicating  that  a  hlu.st  was  ulMMit 
to  he  .s»*t  off,  can  still  Im*  heard  rever¬ 
berating  oif  the  green  hills  as  the  men 
of  the  Tropic  laghtning  Division’s  b5th 
Kngineer  Hattalion  write  the  w»)rd 
finished  to  another  “routine  job." 


added,  “P^verything  from  15-  ind  4()-lb. 
shaped  charges  of  composition  (^-3 
and  cratering  charges  to  dynamite  and 
TNT  was  put  to  use  to  break  l(M)se 
many  tons  of  solid  rock  and  conglom(‘r- 
ate  to  make  the  road  passable.” 

The  iiKMi  worked  with  three  bnll- 
do/ers;  cotisnmption  of  high  explosiv<*s 
was  about  2,(XN)  lb.  a  week;  and  it  t(M)k 
about  four  months  to  con.strnct  the 
road,  which  connects  two  main  arteries 
in  the  2.5th  Infantry  Division  sector. 
Some  of  the  blasts  contained  more  than 
4(X)  lb.  of  explosives.  Tbe  danger  of 
misfires  was  always  prc^sent  because  of 
the  dampness  of  the  area.  Washouts 


Dr:.si*iTK  the  many  problems  in¬ 
volved  in  blasting  solid  nx'k  and 
clearing  debris  from  a  nigged  hillside 
rising  over  .5(K)  meters  in  less  than  a 
a  mile,  the  men  of  the  2nd  Platoon  of 
(.'ompany  D,  b.5th  Engineer  Hattalion, 
constructed  one  of  the  steepest,  cnrv- 
iest  roads  ever  built  in  South  Korea. 

But,  in  the  words  of  Lieutenant 
Frc'derick  Perles,  whos<*  platiMm  made 
the  road  possible,  “It  was  just  routine 
Engineer  work.” 

.'Vlthongh  the  roadway  is  only  ulKint 
l)i  miles  long  from  end  to  (Mid,  it  had 
to  be  built  up  the  side  of  a  hill  fXX) 
meters  high.  P'orty  men  from  Com¬ 
pany  D’s  2nd  PlatiHin  worked  two 
shifts,  whiMi  weather  conditions  per¬ 
mitted.  One  crew  started  at  4  a.m. 
and  work(‘d  until  noon;  another  t(M)k 
over  at  12:.3()  p.m.  and  continued  oper¬ 
ations  until  8:(X)  p.m.  FIxcept .  wh(Mi 
h(4d  up  by  washouts  or  rain,  the  men 
worked  seven  days  a  week. 


CI.KAKINC;  THK  HOAD- 
WAYi  Army  Kncineert,  work- 
iiiK  with  bulldo/jrr»,  were  kept 
huny  cleariiiK  the  hilicide  of 
hla»led  rock  and  debris  from 
slides  and  washouts.  Kscept 
when  held  up  by  washouts  or 
rain,  the  Gl  roadbuilders 
worked  on  a  two-shift,  seven 
days  a  week  basis  over  a  pe¬ 
riod  of  about  four  nninths. 


Variety  of  Explosives 

“Practically  every  type  of  explosives 
known  to  tht*  Engiiu'er  CJorps  was  used  jHlIlBlII 
on  this  project,”  Lieutenant  P(*rh‘s 
said.  Tiu*  Yuma,  .Arizona,  officMT 

San  Francisco,  Calif.  - 
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UN(X)VKKINC>  I'RANIUM;  After  ilrippinK  the  overburden  coverinK  urttnium  ore  bodiet.  Bullion  Mining  Ck>mpany  will  quarry  a  deposit  of 
uraninite  near  Marysvale,  Utah.  Pitchblende  is  also  being  developed  in  these  areas  by  Vanadium  Ckirporation  of  America. 


i:XPLC)KATI()N  ACTIVITIES  RIVAL  THE  FABULOUS  GOLD. KUSH  HAYS 

CHAKLK.S  F.  THOMA.S* 

I’AKT  III  —  CONCLU.SION 

Tiik  hig  liitiiaii  WukIi  ulul  tlu‘ Us-  rxplorutioii  uikI  iniiiiiig  wtirk  are  lyeing  Lisl>uii  Uranium,  a  company  ac- 
Imhi  Valley  to  the  north  and  east  of  done  at  numerous  IcK-utions  along  the  (piired  by  Floyd  Odium’s  Atlas  Cor- 

the  Steen  holdings  are  lM‘ing  explored  .5(l-mile-long  valley  with  its  many  can-  poration,  is  comparatively  new  in  the 

extensively  by  many  companies.  In  the  yons.  gulches,  and  ridgt's.  program  of  development  of  the  Lisbon 

valley  three  miles  mirth  of  the  Steen  The  I iomestake  Mining  (company  of  Valley.  Intensive  exploration  of  a  siz- 
development,  the  C^al-Uraniiim  Com-  I^ead,  South  Dakota,  fame  has  owned  able  bltK'k  of  claims  is  now  under  way. 

pany  of  Moab  has  driven  a  shaft  3(M)  ft.  a  group  of  claims  on  the  slopes  of  Lis-  Some  of  the  claims  being  explored  are 

deep  to  the  (.'hinie  formation.  Other  Ixin  V'alley  for  several  years  and  is  reported  to  have  been  purchased  from 

•P  O  Box  1017  carrying  on  an  extensive  program  of  (Charles  Steen. 

KldiraiM.  Washington  mining  and  d(‘velopment  work.  Many  drill  rigs  are  kept  busy  putting 
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down  test  holes  at  many  locations 
throughout  the  valley.  Pay  ore  is  ex- 
p<*cted  to  he  encountered  at  depths  up 
to  6(K)  ft.  With  the  exception  of  the 
pitchblende  st'ams  in  the  Marysvale 
and  the  Henry  Mountain  areas,  all  the 
uranium  occurs  in  blankt't  formations. 

Paradox  Valley,  in  C>)lorado,  west  of 
.N'aturita,  is  one  of  the  unusual  gtH)- 
logical  tKfurrences  of  the  region  first 
recognizwl  by  Father  Escalante  in 
1776.  The  valley,  about  3  miles  wide, 
situated  between  massive  cliffs  of  red 
sandstone  and  IxMinded  by  13,(KK)-ft. 
peaks  of  the  La  Sals  to  the  west,  is 
marked  by  an  anticlinal  ridge  extenil- 
ing  from  east  to  west.  Through  some 
strange  freak  of  nature,  the  Dolores 
Hiver  crosses  the  valley  and  the  ridge 
of  the  anticline  at  a  right  angle,  enter¬ 
ing  the  valley  from  the  south  through 
a  narrow  and  sharply  grrxjved  canyon 
and  leaving  it  at  the  northern  side  by 
another  deep  canyon. 

Old  Mines  Keo|>encd 

Between  Paradox  V'alley  and  ,\a- 
tiirita,  exposures  of  the  Morrison  for¬ 
mation  may  Im?  observed  in  many 
places  along  the  pinon-covered  slopes 
of  the  ragged  hills  paralleling  the  long 
lonesome  road.  At  dozens  of  places 
along  the  escarpment  are  the  openings 
of  old  miiM's  and  the  dumps  abandoned 
many  years  ago  when  the  demand  for 
vanadium  lessened.  Today,  many  of 
these  mines  are  lH*ing  reop(*ned.  Even 
the  wast<*  on  the  dumps,  carelessly 
spilled  near  the  portals,  is  being 
searched  for  uranium. 

Alxiut  1.5  miles  east  of  Paradox,  a 
traveler  may  turn  sharply  to  the  right 
and  pnK-eed  in  a  series  of  twisting 
switchbacks  to  a  dozen  mim*s  and  pros- 
p<‘cts  scattered  along  the  north  slope 
of  Monogram  Mesa.  To  the  east  of 
the  branch  road,  the  C^limax  Uranium 
Company  of  (>rand  Junction  has  com¬ 
menced  an  extensive  developm<*nt  to 
supplement  some  of  its  already-pro¬ 
ducing  mines  in  that  section.  On  a 
rcK'ky  point  r»*ached  by  a  stt-ep,  wind¬ 
ing  road,  the  company  is  sinking  a  5 
by  10-ft.  two-compartment  shaft  to 
reach  carnotite  lying  from  220  to  2.5t) 
ft.  Im'Iow.  Work  on  the  shaft  Iregan  on 
March  17,  19.54.  It  is  presutned  that  by 
the  time  this  story  is  published  produc¬ 
tion  will  b<*  well  under  way.  Prelim¬ 


inary  studies  made  from  test  holes  indi¬ 
cate  that  th<‘  ore  IhhIs  are  of  unusual 
thickness  and  high  in  uranium  content. 
Other  claims  belonging  to  this  com¬ 
pany  are  being  worked  from  drifts.  I'he 
ore  is  dumped  into  chutes  from  where 
it  is  transferred  to  automobile  trucks 
for  shipment  to  tin*  mills. 

The  .Atomic  Energy  (amimi.ssion 
maintains  an  engint'ering  camp  near 
the  iite,  which  hous«*s  crews  making 
studies  over  the  .Mesa  area.  Travelers 
often  find  .AE(^  and  U.S(iS  camps  over 
the  four  states.  .Most  of  the  shelters 
are  trailer  houses  which  may  In*  read¬ 
ily  shifted  should  the  need  ari.se.  Of¬ 
fice  buildings  and  c<M>kshacks  are  us¬ 
ually  constructed  of  wckkI,  built  so  thev 
can  be  (piickly  dismantled  and  re¬ 
erected  at  another  location. 

Two  of  the  oldest  mining  companies 
working  in  the  field  today  are  United 
.States  Vanadium  (Company  and  Va¬ 
nadium  (.’orporation  of  .America. 

United  States  Vanadium  C.'oinpany 

United  Stat(>s  A'anadimn  (.'ompany 
has  produced  uranium  and  vanadium 
mint'd  from  deposits  adjacent  to  its  mill 
at  Uravan,  (.'olorado,  for  many  years. 
The  mill  and  the  attractive  little  town 
housing  the  company’s  employes  lie  in 
a  colorful  canyon  on  the  San  Migut'l 
Hiver,  which  rises  in  the  high  San  Juan 
peaks  60  miles  to  the  east.  .A  plant  or¬ 
iginally  coicstructed  at  Uravan  many 
vears  ago  by  Standard  (.'hemical  (’om¬ 
pany,  and  used  in  the  recovery  of 


radium,  was  rebuilt  in  19.'36.  During 
and  sinc-e  World  War  II,  it  has  (Kfu- 
pied  an  active  plact*  in  uranium  re¬ 
covery.  Following  the  tliscovery  near 
Hiiie,  Ooloratlo,  of  the  largest  de|>osit 
of  vanadium  ore  evt'r  found  in  Amt'r- 
ica,  the  company  c'onstruct«*d  a  large 
recovery  plant  at  that  hx-ation.  This 
plant  was  idled  in  19.32  but  is  again 
active  in  tlx*  treatment  of  uranium  ores 
shipped  to  it. 

The  Uravan  mill  extracts  uranium 
and  vanadium.  In  their  rivoverv, 
cht'inical  reagents  are  added  and  the 
ore  is  dischargt'd  into  huge  roasters. 
-After  the  roasting  o|M‘ration,  the  solu¬ 
tions  are  leached  in  large  w(M>d<‘n 
tanks  and  dissolved  by  chemical  .solu¬ 
tions.  Following  fiirtlx'r  treatnu'iit,  tin* 
minerals  are  precipitatrxl  and  pass«-d 
through  filter  presses  where  they  arr* 
separated  and  prepart'd  for  shipint'iit. 

IKSV’,  as  tilt'  company  is  know'ii 
tbroiigbout  thf'  area,  owns  mint's  in 
many  csninties  in  (.'ttloratio  anti  Utah. 
.Many  tif  its  claims  lit'  within  tht'  Ura¬ 
van  Mint'ral  Ht'lt,  an  art'a  varying  from 
a  mile  to  40  milt's  in  witith  anti  abttut  IN) 
miles  in  It'iigth.  Tht'  company  has 
about  .50  active  agret'inents  with  min¬ 
ing  ct>ntractors  fttr  mining  ttn  its  prop- 
t'lties  untler  a  contract  arrangement. 
Tht'  ctmipany  also  piirchast's  ort'  frtmi 
a|)proximately  f)0  other  inilepentlt'iit 
prodiict'rs  wttrking  other  claims. 

(it'iit'roiis  contracting  tt'rms  tt'iitl 
to  makt'  till'  plan  attractive  to  miners. 
'I'lit'y  art'  giiitli'il  in  tht'ir  work  by  com- 
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(.'Al.-VRANIl'Nf  VfIN'K:  The  headfriime  ami  camp  hiiildiiiKji  of  ifie  (iai-l'raiiiiim  mine  arr 
Im-ated  mile»  north  of  Steen'i  I'tex  mine.  The  shaft  it  approximately  4IM>  ft.  deep. 
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pany  engines*,  who  to  it  that  ail 
ore*  of  comoMfrciai  value  are  recovered. 
H<*c-aiise  of  the  irregularity  of  the  de- 
po»it*  of  carriotite  ore  iu  the  \forriM)n 
formation,  where  most  of  the  mining 
is  done,  the  miners  follow  the  old  adage 
“stay  with  th<*  ore,”  and  work  as  much 
a*  pwsihle  in  pay  ()re.  The  <ire,  lying 
in  a  blanket  formation,  is  usually  soft 
and  is  (*asily  mined,  it  varies  in  thick¬ 
ness  from  a  fcnit  to  as  much  as  10  ft.  or 
more.  Fossil  remains  of  trees  and  v«*ge- 
tation  are  common  and  (K-casionaliy 
|><*trified  logs  or  branches  are  fonn(l. 
Omtractors  are  allowed  to  use  tlu>  ty|K* 
of  e(|nipm<*nt  that  fits  tin*  deposit. 
Haulage  of  ores  from  the  tniiK*  to  the 
loading  platforms  or  chnti'S  is  done 
often  with  wheelbarrows,  a  method 
well  adapted  to  the  irregularity  of  the 
m<‘asnres  and  one  which  retpiires  only 
a  small  inv<*stmeiit.  Other  mines  use 
small  ore  cars,  pushed  or  pulled  on 
light  steel  rails. 

In  the  company  opj*rati<Mis  more 
imKlern  etpiipment  is  ns(‘d.  Jack¬ 
hammers  and  jacklegs  are  n.sed  for 
drilling  holes  for  blasting.  Blasting  is 
done  with  25  and  40  p<‘r  cent  dyna¬ 
mites  in  standard-si/4*  cartridge's,  V'ar- 
ions  type's  of  compressors,  ranging 
from  105  to  000-cn.  ft,  capacity,  are* 
nsi'd  to  supply  air  to  the  ('({iiipme'iit. 
Wate'r  is  nsi'd  with  all  drilling  ac- 
tivitii's  nndi'rgroimd. 

Scra|X*rs.  o|x*rated  with  donhle- 
drnm  air-drivt'ii  hoists,  load  much  of 
the  ore*.  Mining  ope*rations  by  USV' 
are  worki'd  through  .50  to  (M)  incline 
shafts,  vi'rtical  shafts,  or  drift  shafts 
locati'd  at  diHi'rent  points  over  thi’ir 
o|X'rations.  Wntilation  is  providi'd  by 
iiii'ans  of  forct'd  and  natural  vi'iitila- 
tion,  and  all  Fi'di'ral  and  State  mining 
ri'gnlations  are  observed. 


I.ISBON  VAl.i.KYi  A  Imik  at  l.iibon  Valley  in  the  Big  Indian  Wash  reginn  from  a  high  point 
two  miles  mirth  of  the  Utes  mine.  This  area  is  being  extensively  explored. 


AT  MON’fK.HAM  MF'SAs  This  is  the  headframe  and  equipment  of  Climax  Uranium  C^ompany 
on  the  slope  of  Monogram  Mesa.  At  this  location,  earnotite  ores  are  found  at  a  depth  of  22.'S  ft. 


Accent  im  Safety 

Safety  is  stre*ssi*d  by  USV.  Kmployi's 
of  the  c'ompany's  mining  de'partmi'iit 
have  workeel  sinM*  jnne  7,  19.52,  with 
but  one*  lost-time  accide'iit.  (amsider- 
ing  the  type*  of  work  Ix'ing  tlotie  and 
the  cotiditiotis  nnde'r  which  the  mi'ii 
have  worked,  this  is  an  ntinsnal  re'ceird. 
llie  company  employs  a  safety  e'ligi- 
tie*e*r  who  provide**  safe'ty  instruction, 
lex.'tnre's,  and  motion  picture's  for  all 
e'lnploye**  and  their  familie's.  S|x*cial 
itistrnctions  iti  safety  are  also  given  the' 
youngsters  who  live  in  the*  little'  village. 


which  houses  aboi.it  S(K)  people'.  An¬ 
other  spt'cial  feature  in  USV'’s  safe'ty 
program  is  supplying  safe'ty  goggles  to 
all  e'lnploye's  without  charge*.  If  a  spe*- 
cial  pre'seription  is  re'epiire'd,  a  small 
fe*e*  of  $5  is  charge'd  for  the  glasses. 
F.mplovi's  e'lijoy  vacations  with  pay 
ranging  from  one*  to  four  we*e‘ks,  de- 
pe'iiding  upon  the  length  of  employ- 
me*nt.  Krnplove's  also  re*cei\’e  othe*r 
be'iie'fits,  such  as  the  opportunity  to 
|)artie'ipate*  in  a  low-cost  he'alth-and- 
accidi'iit-insiirance'  plan,  a  savings  plan 
to  which  the  company  make's  substan¬ 


tial  contributions,  and  a  pe*nsion  plan 
which  provide**  regular  bene'fits  on 
re*tireme*nt. 

Unite'd  .State**  V'anadinm  (.'ompany 
is  a  Division  of  Union  (.Carbide  and 
(^arlM)n  Cairporation.  Its  we'.stern  he'ael- 
(jnarte'rs  are  at  Grand  junction,  Colo- 
raelo.  (ailorado  personnel  of  the  com¬ 
pany  includes  A.  Q.  I.nnd(]nist,  gen¬ 
eral  superintendent.  C>rand  Jnnctie)n; 
K.  M.  Paris,  manager  of  mines.  Grand 
junction;  j.  F.  Bre*nton,  snpe*rinte*ndi'nt 
of  plants,  (>rand  junction;  j.  L.  Lake, 
chie'f  me'tallnrgist.  Grand  junction; 
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R.  D.  V  an  Zantf,  plant  superintendent, 
Uravan;  and  H.  C.  Pete‘rson,  plant 
superintendent,  RiHe. 

Vanadium  Corporation  of  America 

Vanadiiitn  (Corporation  of  America’s 
field  offict*s  are  locat(‘d  at  Durango, 
(Colorado.  In  1948,  in  this  pictures<jue 
old  mining  and  smelter  town,  famous 
in  the  early  history  of  (Colorado,  the 
corporation  ac-rpiired,  and  has  since 
op<*rat(*d,  an  old  smelter.  This  unit  was 
used  for  many  years  to  smelt  ores 
mined  in  the  San  Juan  district.  During 
World  War  II  it  proc-es.setl  most  of  the 
uranium  used  in  tlu*  making  of 
,A-homhs.  During  those  days  many 
trucks  rolled  in  with  ore  and  the  re¬ 
fined  product  was  (juietly  moved 
awav.  Many  wondered  what  was  Ixu'iig 
produced.  The  mill  has  been  repaired 
and  is  now  hack  in  service,  processing 
the  ore  which  is  hauled  to  it  from  all 
over  the  (Colorado  Plateau, 

Tlie  Vatiadiiim  (Corporation  owns 
more  than  5(H)  claims  throughout  (Colo¬ 
rado,  New  Mexico,  and  Utah,  and  is 
developing  a  large  pitchhh*nde  mine 
at  Marysvale,  Utah.  It  alsr>  operates 
.50  or  more  mines  with  from  2  to  .50 
men  employed  at  the  different  l(Ka- 
tiotis.  The  largest  operation  being  de¬ 
veloped  by  the  company  at  preser>t  is 
called  Monument  No.  2,  a  property  in 
northeastern  Arizona.  Large  deposits 
of  iiraninite  have  IxH'n  found  in  the 
Shinarump  formation,  a  measure  in  the 
upper  Tria.ssic.  Some  underground 
mining  is  being  dotx*  and  extensiv<‘ 
stripping  op<*rations  are  under  way.  It 
is  planix'd  to  Ix'gin  (piarrv  work  as 
(piicklv  as  possible.  The  Shinarump 
formation  is  covered  with  an  over¬ 
burden  of  approximately  18  ft.  of  dense 
sandstone  of  the  (Chinle  formation. 
The  claims  lay  in  the  Navajo  Indian 
Reservation  aixl  most  of  the  employes 
are  Navajos.  They  live  in  crude  huts 
.scattered  over  the  treeh*ss,  rocky  hill¬ 
sides,  or  in  tlx*  typical  desert  hogans  of 
the  Navajo,  remote  from  the  camp.  No 
wat<*r  is  available  ix*ar  the  camp  except 
that  hauled  by  tank  truck  from  a  well 
5  miles  away  and  distributed  into  bar¬ 
rels  and  tubs  for  the  convenience  of  tlx* 
miix*rs  aiul  their  families.  .Some  water 
is  stor**!!  for  mining  use  in  a  large  tank 
near  th(*  mine  l(K’ation. 

The  Shinarump  formation  is  al.so  a 
sandstorx*  varying  from  20  to  .30  ft.  in 


thickiu*ss.  The  deposit,  a  sec*ondary 
ore,  is  grayish  in  color  aixl  is  easily 
drilled  and  broken.  .Most  of  the  ore 
pnxluct'd  is  hauled  to  Durango,  more 
than  120  miles  away,  over  a  rtxky  road 
that  is  little  more  than  a  trail  in  many 
plact*s.  The  Monument  No.  2  pro|X*rtv 
is  hx-atetl  on  the  San  Juan  River,  about 
30  miles  east  of  Mexican  Hat. 

The  c-orporat ion’s  mine  at  Marysvale, 
Utah,  is  hxatetl  on  the  hTeedom  No.  5 
claim.  Uranium  is  found  in  the  pitch¬ 
blende  (X'curring  in  two  major  fissure 
seams  which  are  nearly  v<*rtical  aixl 
vary  from  1  to  18  ft.  in  thickness.  The 
mini*  is  being  <leveloped  through  a 
large  three-compartmeut  shaft  which 
has  lx*en  sunk  to  a  depth  of  .5(K)  It.  Six 
levels  have  lx*en  openetl  from  the  shaft 
aixl  one  level  has  a  cross  cut  2,2(K)  ft. 
long.  Sonx*  of  the  ore  runs  as  high  as 
2  per  cent  uranium.  Ritchbh*iKh“,  a 
primary  ore,  re<|uin*s  difl<*reut  milling 
treatment  from  carnotite  or  other  sec¬ 


ondary  or<‘s  and  will  lx*  ship|X‘d  to  tlx* 
smelter  at  Salt  Lake  (aty  for  treatment, 
(’urrently,  all  the  ore  miix*d  is  being 
st(K-k-piled  for  future  shipment. 

Other  mining  activities  of  the  ixmi- 
panv  are  hx'atc*!!  at  wid«*ly  scatt<*red 
points  over  the  plateau.  Most  of  tlx* 
operations  are  in  small,  y<*t  highly  pro- 
<luctive,  miix*s  Imated  in  tlx*  Morri¬ 
son  formation. 

Durango,  tlx*  western  headcpiarters 
of  \'ana<lium  (.'orporation  of  .\merica, 
is  hx-ated  in  the  .southwestern  part  of 
(.'olorado  on  the  ('olorado  6t  Southern 
Railroad,  one  of  the  last  of  the  narrow- 
gauge  railways  iii  the  nation. 

W.  (.’.  Keeley  is  prt*sid«*nt  of  N'ana- 
dium  Corporation  of  .America.  D.  W. 
N  iles,  or  “Deimv,”  as  he  is  known 
throughout  the  \V'(*st,  is  vice  pr<*sid(*nt 
ill  charge  of  milling  and  milling,  with 
lx*ail(|uart(‘rs  at  Durango.  In  addition 
to  mining  properties  in  the  (Colorado 
Flateaii,  tlx*  corporation  has  extensive 


MINK  POKTAI,;  A  stnali  c-(>inpr<*«»cH-air  liM-omirtive  i»  tren  puahiiiK  a  car  loaded  wilfi  ore 
out  of  a  uranium  mine  portal  in  one  of  the  many  hundred*  of  hill*  in  the  (.'olorado  Plateau. 
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cated  a  few  miles  east  of  Hite.  Glenny 
and  Cutler,  of  Salt  Lake  (Jity,  are 
actively  engaged  in  production  of  ura¬ 
nium  near  Hite.  Several  other  groups 
are  also  opening  up  in  other  l(K'ations 
in  the  neighlwrluxKl.  Congo  Uranium 
is  developing  valuable  properties  in 
the  Temple  Mountain  area. 

Vernon  Pick 

Tlie  succt*ss  story  of  V'^ernon  Pick  is 
as  amazing  as  that  of  (Charles  Ste<*n. 
Pick,  an  Kastern  husinessman  was  on 
his  way  to  the  VV'est  Caiast  with  his 
family  for  a  vacation.  En  route,  he 
stop|M‘d  at  Grand  junction  in  (Jolo- 
rado  and  was  intrigued  with  the  min¬ 
ing  excitement  |x*rx'ading  the  l(K-ality. 
He  purchased  a  Geiger  counter  and 
started  out  for  the  region  southwest  of 
(ireenriver,  Utah.  In  tin-  d<‘solate 
sandhlown  area  of  the  San  Haiael 
Swell,  his  (ieiger  counter  discovered 
ore  of  high  radioactivity.  He  staked 
claims,  filed  his  notice's  in  the  district 
mining  offices,  and  returned  to  Grand 
Jimclion.  Hecent  news  releases  state 
that  the  Pick  holdings  have  been  ac- 
(jiiirt'd  by  Atlas  (Corporation  for  $9,- 
(HK),(KK),  with  Pick  retaining  an  inter¬ 
est  in  the*  new  organization. 

For  many  years.  Highway  turn¬ 
ing  northward  at  (Gallup,  New  Mexico, 
iiK'andering  over  the  level  Navajo  land 
to  ShipnK'k,  New  Mexico,  and  (Cortez, 
(Colorado,  and  zig-zagging  over  mt'sas 
and  along  canyons  on  Highway  160 


WATF-H  Sl/PPI.IFCS  BY  TRUC.'Ki  Beraute  of  the  ab«enc«  of  water  in  the  rexion,  worker*  are 
kupplied  by  a  tank  truck  which  deliver*  it  from  a  well  .5  mile*  away  to  barrels  and  tub*. 


vatiadiiiiii  holdings  in  Peru,  Southern 
HluKlesia,  and  (Canada. 


or  sites  where  uranium  mining  is  ac¬ 
tively  under  way.  Every  cranny  and 
rtK’k  ledge  is  being  searched  bir  signs 
of  radioactivity.  The  Morrison  forma¬ 
tion  appears  in  many  places.  Bedded 
d(‘|x>sits  of  iiraninitt'  and  other  ores 
(Kfiir  in  the  Navajo,  pre-Navajo,  Shin- 
ariimp,  and  other  formations. 

Near  Hite,  far  down  on  the  (Colorado 
Hiver,  c-opjx*r  was  mint'd  many  years 
ago.  Uranium  has  been  found  in  the 
same  measurt's  and  ttxlay  the  copper  is 
forgotten  in  the  mining  and  recovery 
oi  the  more  valuable  mineral.  A  new 
uranium-buying  station  is  being  lo- 


Wexl  of  Moab 

West  of  Moab  and  Monticello,  Iw- 
tween  the  (Coloradti  Hiver  and  against 
the  Wasatch  Mountain  range,  is  a  witle 
art'a  more  inacct'ssibit'  than  any  in  tht' 
Natiirita  or  Moab  regioirs.  Hut  luck  and 
(Ct'igt'r  countt'rs  have  brought  almost 
as  much  activity  in  uranium  mining  in 
this  area  us  there  is  east  of  the  (Colo¬ 
rado  Hiver.  Temple  Mountain,  The 
Heef,  San  Kafael  Swell,  Hite,  Dead 
Horse  Point,  and  the  Henry  Mountains 
are  names  of  localities  that  (KX'iir  in 
the  many  discussions  which  arise  con- 
cfTiiing  the  discoveries  of  uranium. 
The  ureas  an*  more  easily  reached  from 
the  north  over  an  old  graded  but  re¬ 
cently  graveled  road  branching  south 
from  Highway  50,  a  few  miles  west  of 
(irt'enriver,  Utah.  All  travelers  enter¬ 
ing  the  region  are  warned  to  carry 
plenty  of  fiXKl,  water,  and  gas.  From 
the  West,  a  half-dozen  trails  approach 
tln'  broken  canyons  and  int«*rcfpt  the 
north  to  south  road  at  witle  intt'rvals. 
I'hrough  the  siimmt'r  months,  the 
mountain  streams  an*  rivers  in  name 
only,  except  when  some  cloudburst  hits 
the  dt'Sf'rt  land  and  pusht's  its  muil- 
ladeii  torrent  down  a  dt't'p  canyon  to 
the  (Creen  or  (Colorado  Rivers. 

At  present,  the  country  is  |X>pulated 
with  hundreds  of  miners  and  pnispvt- 
ors.  Dozens  of  rough  roads  branch 
from  the  out'  main  artt'rv  to  little  c'amps 


KN  ROl'TK  TO  TilF,  MII.I.;  On  the  hixhway  at  Uravrn,  (Colorado,  hravy-duty  trucks  loaded 
with  uranium  ore  are  ready  for  the  Iona  haul  to  the  mill  at  Rifle,  CColorado. 
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optTiitors  often  stop  mining  after  pro¬ 
duction  and  profits  reach  a  high  taxing 
level,  pr«*ferring  to  leave  the  ore  in 
placx*  as  a  reserve  rather  than  to  pay 
higher  tax(‘s  on  grt'attT  production. 
UiKpiestionahly,  some  development 
programs  are  being  undertaken  with 
prcKluction  limitations  in  mind. 

Leasing  is  an  attractive  pro])osition 
for  hig  and  small  operators,  either 
from  companies  already  working  in  the 
field  or  fn>m  the  (.overmmMit.  .Smaller 
investments  are  reipiired  when  leasing 
from  private  corporations,  and,  gen¬ 
erally,  a  smaller  amount  of  develop¬ 
ment  work  is  necessary  In^cause  many 
of  the  claims  have  been  accpiired  by 
the.s(‘  companies  along  the  outcrops. 
The  (>overnmeiit  lea.ses  are  usually  in 
areas  away  from  tin*  outcrops,  and 
shallow  shafts  are  re<|uired.  This,  in 
turn,  recpiires  the  construction  of  a 
headframe  and  tlu*  installation  of  a 
hoist  and  engine  to  operate  it.  Ilow- 
ev<*r,  (Government  leases  offer  a  distinct 
advantage  Ix'cause  of  relatively  com¬ 
plete  exploration  of  the  extent  and 
thickne.ss  of  the  ore  measure,  and  more 
accurate  estimates  of  values  which  may 
be  anticipated. 

la's.sors  on  mining  claims  are  urgtHi 
to  .seek  competent  legal  counsel  fwfore 
completing  such  purchases,  because 
many  problems  concerning  taxes  are 
involved  in  the  transactions.  Such  pur- 
(( Continued  on  page  28) 


MANY  UNUSUAL  FORMS:  The  erosive  effects  of  the  elements  throuKh  the  years  have  pro¬ 
duced  many  strange  forms,  exemplified  hy  this  picture  taken  near  the  town  of  Bluff,  I'tali. 


uranium  production  are  said  to  be  litn 
iting  the  output  of  many  mines.  Owner- 


through  .Monticello  and  .Vloab,  Utah, 
to  Thompsons,  on  Highway  50,  has 
constituted  the  one  gtHid  road  across 
the  region.  Occasional  journeys  to 
town  by  the  Indians,  cattlemen,  or  dry 
farmers  did  not  jtistify  much  road  im¬ 
provement.  The  local  folks  made  their 
own  roads  or  used  a  trail,  getting  along 
with  what  they  had.  But,  with  the  de¬ 
velopment  of  a  rich  industry  within 
their  Ixirders  and  aided  by  funds  from 
the  Atomic  Energy  (Commission,  exten¬ 
sive  road  improvement  programs  have 
been  started  in  the  four  states.  More 
than  7(K)  miles  of  access  roads  have 
been  constructed  at  a  cost  of  $4,- 
.5(K),(XK).  Because  of  the  nature  of  the 
terrain  through  which  these  roads  must 
be  built,  it  is  sornt'times  difficult  to  dis¬ 
tinguish  an  improved  road  from  an 
unimproved  one.  During  the  current 
year,  at  least  175  more  miles  of  im- 
provetl  roadways  will  Im*  constructed 
with  the  aid  of  A  EC  funds. 

High  Taxes  Limit  Production 
High  taxes  on  profits  ac-cruing  from 
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MONfK^KAM  MKSA:  In  a  licavily  timbered  area  mi  the  iMirth  dope  of  Monogram  .Meta, 
mine  opening!  can  be  teen  along  the  outcrop  of  the  camotite-bcaring  Morriton  formation. 
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A  TOAST  TO  THE  PROSPECTOR 


To  you  who  liiivo  faiu|H'(l  in  tlu*  Yukon, 

To  you  who  havi*  roaiiwd  on  tin*  Hand, 

To  tin*  chap  witli  a  tan,  to  the  ty|)e  of  a  man 
Who  lias  patience,  enduranct*,  and  sand; 

To  yon  who’ve  fjone  down  in  the  tropics 
And  to  vnn  who’ve  innshed  through  the  snow, 

To  yon  in  the  W«*st,  and  to  all  of  the  rest. 

No  matter  where  yon  may  go: 

Yon  have  followed  the  magiH'tic  netnlle. 

Yon  have  traih*d  where  the  outcrop  was  thin. 

Yon  have  shouldered  yonr  pack  long  the  nniM'aten  track. 
And  in  spite  of  it  all  yon  still  grin. 


From  Slump  to  snndowii  you’ve  wandered 
III  search  of  some  fault  plane  or  fold. 

All  of  the  time  you’ve  dreametl  of  a  mine 
Hich  in  coppiT  and  silver  and  gold. 

Where  the  hnrro  is  used  for  a  packsack, 

.\nd  the  d(‘sert  sun  burns  like  a  flame 

.And  the  water  yon  drink  makes  a  man  stop  and  think 

That  mining’s  a  Hell  of  a  game. 

Of  course  there’s  the  lure  of  a  fortune  — 

The  city,  its  bright  lights  and  all  — 

Hot  it’s  true,  just  the  same,  that  the  thrill  of  the  game 
•Makes  yon  answer  the  pros[H*ctor’s  call. 


So,  here’s  to  yon,  prosj>ector-miner  — 

In  a  toast  you’ll  join  in,  I  know  — 

Here’s  to  Hanging  and  Fixit,  may  they  always  stay  put. 

Never  meet  —  Ixittoms  up!  Iii're’s  a  go! 

BY  KDWAHI)  THOMPSON 
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Dynamite 


\f AKKRF^ADY:  Two  welded  Monel  cylinders  are  telescoped  and  placed 
in  a  heavy  laminated  steel  die.  The  assembly  is  partially  filled  with  water 
and  a  dynamite  cartridRe  is  suspended  at  water  level.  The  heavy  blmk 
at  left  is  placed  over  the  die. 


Cost  of  Al 


l^ynamite  helps  to  form  the  huhs  of  fans  used  in  Industry 


Dv.NA.MiTK  play.s  an  important  part 
in  forming  the  hubs  of  huge  in¬ 
dustrial  fans  manufactured  bv  The 
M(M)re  (Jompany  of  .Marceline,  Mis- 
•soiiri.  The  hlasting-with-dynamite 
fabrication  methtul  was  developetl 
.some  years'  ago,  and  the  economies  ef¬ 
fected  have  been  so  significant  that 
the  company  is  able  to  sell  fans  made 
of  Monel  at  prices  only  slightly  higher 


than  fans  made  of  noncorrosion  resist¬ 
ant  int'tals. 

The  M<K)re  method  involves  the 
telesc-oping  of  two  w<*lded  Monel 
cylinders  into  each  other,  after  which 
the  unit  is  placed  in  a  heavy  laminated 
steel  die.  Tlu*  assembly  is  partially 
filled  with  water  and  one  cartridge  of 
dynamite  is  snsp«*nd<*d  at  water  level. 
A  heavy  block  is  then  placed  ov<*r  tlu* 


die  and  the  dynamite  cartridge  is  deto¬ 
nated.  The  resulting  explosion  forct's 
the  cylinders  into  the  contours  of  tlx* 
die  in  a  single  optTation. 

The  co.st  of  the  simplified  shaping 
o|)4‘ration,  made  possible  with  dyna¬ 
mite,  is  consid<‘rably  lower  than  the 
cost  of  spinning,  and,  at  the  same  time, 
it  completely  eliminates  any  waste 
metal  and  loss  of  time  for  ann(>aling. 


"FIRK"!  The  dynamite  cartridge  it  detonated  and  the  cylinders  are  forced  into  the 
contour*  of  the  die  in  one  quick,  economical  operation. 


TIIK  ill’H:  When  the  huh  it  removed  from  the 
die,  it  l(M>kt  like  the  aUtve  illiittration.  Although 
teemingly  farfetched,  dynamite  play*  an  important 
part  in  the  fabrication  of  the  huge  fan*. 
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MINING  URANIUM 

(Omtiniied  from  pa^e  25) 
chases  take  one  of  several  forms  which 
can  materially  affect  the  profits  of  an 
organi/ation.  Thes<‘  forms  include  oiit- 
ri)(ht  sales,  Ixnid  and  lease,  down  pay* 
m<*nt  with  royalty  of  a  specified 
airuMint,  or  a  down  payment  with  a 
monthly  or  annual  royalty  d<*pendent 
on  prcxluction. 

Persons  unact jiiaintf^l  with  the  dif¬ 
ferent  forms  rrf  business  or^anixations 
are  also  advised  to  discuss  in  detail 
matters  of  new  organixations  with 
competent  counsel  lx*fore  developing 
their  corporate  forms  of  organi/^tion. 
In  many  instances,  workable  partner¬ 
ships  are  more  desirable  than  an  in¬ 
corporated  setup. 

Amazing  Changes 

Today,  nwHlernity  has  tome  to  this 
wild,  bewildering  area  in  a  very  amax- 
ing  way.  Instead  of  a  lone  horseman 
on  a  dusty  trail  or  a  prospt'ctor  haxing 
a  burro  loaded  with  camp  supplitts,  a 
jeep  will  speed  by  or  a  truck  laden  with 
rich  ore  will  roll  out  of  a  r(»cky  canyon 
side  road  on  its  way  to  the  mills.  Cattle 
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Tal.:  SaHnf  7-1*00 


TIfF'  F'OUR  C^ORNERS:  The  photoarapher  took  a  picture  of  the  author,  Charles  F.  Thomas, 
while  seated  on  a  marker  at  the  comer  common  to  the  four  states  —  Utah,  Colorado,  .New 
Mexico,  and  Arizona.  The  rocks  form  letters  to  designate  the  four  states. 


still  range  the  hills  and  sheep  are  often 
s<*en.  Farmers  continue  to  raise  beans 
and  hay  and  a  few  people  fail  to  be¬ 
come  excited  by  the  orgy  of  prospect¬ 
ing  and  mining  that  has  hit  the  region. 

Tlie  small  towns  are  growing 
rapidly.  Oude  adobe  shelters  and 
Navajo  hogans  will  continue  to  be 
seen  in  the  years  ahead,  but  the  new 
homes  springing  up  still  carry  in  their 
design  the  .Spanish  motif  of  the  early- 
day  explorers  and  s<*ttlers  of  the  South¬ 
west.  High-pricc'd  automobiles  are 
found  parked  beside  prospect  holes  or 
on  lonely  ridges,  with  their  owners 
miles  away,  exploring,  testing,  or  dig¬ 


ging  for  that  metal  which  has  become 
so  precious  in  the  minds  of  men  and 
nations  throughout  the  world. 

With  the  remarkable  advances  made 
in  nuclear  science  in  the  past  five  years, 
it  is  impossible  to  evaluate  how  much 
the  uranium  industry  will  affect  the 
lives  and  destinies  of  individuals  as 
well  as  of  nations  in  the  next  decade. 
Directed  toward  peaceful  uses,  it  can 
conceivably  revolutionize  every  phase 
of  industry  and  of  human  existence. 
The  favorable  potentials  of  uranium  for 
peacetime  uses  are  inexhaustible;  its 
possibilities  for  waging  warfare  are 
terrible  and  terrifying. 


THE  EXPLOSIVES  ENGINEER 

This  bimonthly  publication  is  devoted  to  the  promotion  of  safety 
and  efficiency  in  the  us<*  of  industrial  explosives  in  mines,  (juarries, 
and  on  construction  projects.  It  is  edited  for  men  who  want  to  know 
how  other  fi*llows  solve  problems  which  they  have  to  contend  with. 
The  articles  presented  are  written  by  people  actively  associated  with 
work  that  involves  drilling,  blasting,  excavating,  transporting,  and 
pr(K’<*ssing. 

Tin-  six  issues  of  Thk  Fxi>i.osivks  Fncinkkr  published  in  19.54, 
which  compri.se  V'olume  .32,  are  available,  bound  attractively  in  cloth. 
Th<*se  will  1h*  forward«*d  to  any  post-office  address  in  the  United 
.States  and  (Canada  ff)r  $.3..50  each,  or  for  $4..50  to  post-office  addresses 
in  (jther  countries. 

Address: 

THE  EXPIX)SIVES  ENGINEER 
990  King  Street 
Wilmington,  Delaware 
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(/oimI  Im^niriitalioii  unil  a  Ioh  hank  of  hrnkfti  stnnr  lirrf'H  a  ty|>ii-al 
rxainph-  of  how  explosives  researeli  pays  off.  In  ipiarryin^,  llie  proper 
selection  and  eflieient  use  o|  industrial  explo"ives  niininii/e  the  need 
(or  seefiiidary  hlastin^.  speed  shovel  prodnetion,  and  eontrihiite  t«»  un 
overall  eeononiieal  ofieration. 

Hercules  is  a  pioneer  in  the  nianiifaetiire  of  explosives,  detonators, 
and  in  the  ilevelo|*inent  of  modern  hlastiiif'  methods.  Ilereiiles’  extern 
sive  service  facilities  are  at  your  disposal  lor  sidving  hlastin^  proh- 
lerns,  not  otdy  in  quarrying,  hut  for  mining,  on  eonstnietion  join, 
and  in  exploring  for  (a-troleiim  in  fact,  wlierever  explosives  are  used. 


HERCULES  POWDER  COMPANY 


Exphmvra  Department,  WM)  King  Street.  Wi/mirif'ton  fJfJ,  Del. 


itirttiiii|<tiuiii.  M;i.;  III.;  Diiliilli,  Minn 

(jilil.;  .N«*»  \iirk,  .N,  V;  I'lUxliiiritti,  I'a.;  Sul 


Ma/lrlnn,  f'ii.;  J»|ilin,  Mo.;  I.011  .An^n'IrN 
l.jkr  l.ilv.  I  uli;  >40  triiniiaro.  lialif 
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WHEN  PIPELINES 
CROSS  WATER 

explosives  research 
pays  off 


30 


'ITu*  trrniriMliMiH  poHcr  ul  (lynainitr,  Hkilliiilly  uiid  ingftiiouhly 
liundlrd,  made  it  iTonoiiiirally  |»os>ihlt*  to  cross  the  wide,  deep 
Tennessee  Hiv«T  (ins»*t  above)  with  two  parallel  pijielines,  50  feet 
apart.  Trenches  blasted  underwater  through  hard  red  clay  in  the 
shallows,  and  lime  rock  in  the  lOd’oot-deep  channel,  opened  the 
way  lor  s|K*edy  dredging  operations  .  ,  .  another  example  of  the 
eflicietK-y  of  modern  explosives  and  blasting  methods. 

Ilen-ules'  research  in  the  pioneering  and  development  of  ex¬ 
plosives  and  our  extensive  service  facilities  are  available  to  help 
vou  in  solving  blasting  problems  on  construction  jobs  or  in  mining 
and  (pjarrying  o|M‘rations. 


Explosivat  D«partin«nt 

HERCULES  POWDER  COMPANY 

990  King  Wilmington  99,  Doiowaro 


Kirniinxtiani,  Ala.;  (!tii<'afi>>.  Ill-:  Duluth.  Minn.;  Ilazirton,  Fa.;  Jo|ilin,  -Mo.;  Izm 
Anfrlp*.  (Ul.;  NrM  )  uiL,  N.  Y.;  Fittahurith.  Fa.;  Salt  IjiLr  (aty,  Ltah;  San  Franrixrit.  Cal. 
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BUCYRUS-ERIE  COMPANY 

South  Miiwaukoo,  Witcontin  i«ti5ci 

Gonticmon:  I'd  like  more  information  on  your  new  40-R. 

I  I  Send  a  bulletin  Or  better  yet,  hove  your  salesman 

coll  and  tell  me. 

NAME  _ _  -  _  _  .  _ 

TITLE _  --  _  _ 

COMPANy_  .  .  _ 

ADDRESS  _  -  .  _  _ _ 

CITY _  __  ZONE _ STATE _ 


Here’s  big  news  for  quarry  and  mine  operators  — 
Bucyrus-Erie  has  added  another  model  to  its  line  of  rotary 
blast  hole  drills.  It’s  the  40-R  —  designed  for  drilling  63^ 
to  9-inch  holes. 

Like  the  bigger  SO-K,  this  new  drill  features  the  flexibility 
of  Ward  Leonard  variable- voltage  control  — an  outstanding 
electrical  control  that  gives  the  operator  smooth  instant  com¬ 
mand  over  rotation  speed  of  drill  pipe  at  all  times.  In  addition, 
you  have  your  choice  of  either  electric  or  diesel-electric  power 
plus  these  other  outstanding  field-proved  advantages. 

Hydraulically  powered  down  pressure  on  the  bit 
for  maximum  controlled  penetration. 

You  can  drill  continuously  for  27^  feet  before  an 
additional  drill  pipe  section  is  added. 

Motor-controlled  drill  pipe  rack  holds  four  sections 
of  pipe,  any  one  of  which  can  be  moved  into  position 
over  the  hole  and  screwed  tight  mechanically  without 
operator  leaving  control  station. 

@  Compressed  air  is  used  as  a  bit  coolant  and  as  a 
cutting  remover.  Fine  cuttings  are  picked  up  and  han¬ 
dled  by  a  Roto-Clone  precipitator;  heavies  pile  up 
adjacent  to  the  drill  hole  for  use  as  stemming  material. 

Complete  information  is  yours  for  the  asking.  Just  fill 
in  the  coupon  and  mail  it  today. 


BU^RUS 


e: 


SOUTH  MILWAUKEE,  WISCONSIN 
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ADEEPHOUSHUP... 

IN  eUSE  QUARIERS 

Here,  combined  in  one  compact  machine,  is 
a  powerful  rotary  drill,  with  an  entirely  inde¬ 
pendent  motor  feed,  that  can  be  quickly  set 
up  in  restricted  areas.  And  that’s  not  all!  With 
the  CP-555  Rotauger  you  can  double  your 
drilling  speed  in  gypsum,  talc,  medium  lime¬ 
stone  and  other  relatively  soft  formations  — 
two  to  six  feet  per  minute  in  depths  to  one 
hundred  feet.  For  more  information,  write  for 
Bulletin  SP-3110,  Chicaffo  Pneumatic  Tool 
Company,  8  East  44th  St.,  New  York  17,  N.  Y. 


Chicago  Pneumatic 


fMfUMATIC  TOOLS 


AIR  AMO  CAS  COMTRESSORS 


ELECTRIC  TOOLS 


DIESEL  ENGINES 


ROCK  DRILLS 


HYDRAULIC  TOOLS 


VACUUM  PUMPS 
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{please  give  this  advertisement  to  your  blasting  foreman.} 


Start  with  the  Right  Primacord 


PRIMACORD’  is  the  registered  trade  mark  brand  name  of  all 
detonating  fuse  manufactured  by  The  Ensign-Bickford  Company. 
Controlled  laboratory  and  held  testing  year  after  year  has  resulted 
in  the  development  of  many  types  of  Primacord.  For  commercial 
blasting,  the  four  types  listed  in  the  table  below  are  recommended 
for  use  under  the  conditions  shown: 


PRIMACORD  RECOMMENDED  \ 

COSDITIONS 

Rein¬ 

forced 

Wire 

Countered 

Plsstic 

Reinlorced 

Jackhammer  holes 

X 

Shallow  well- 
drill  holes 

X 

Secondary  blasting 

Deep,  ragged  holes 

X 

X 

X 

X 

Extra  deep  holes 

X 

X 

Deep,  wet  holes 

X 

When  a  field  shot  must 
stand  a  long  time 

X 

River  Crossings 

X 

Loading  with  heavily  rein¬ 
forced  explosives  containers 

X 

For  your  Trunk  Lino,  Plain  Primacord  serves  in  most  cases.  You  can  use 
Reinforced  Primacord  to  advantaj(e,  especially  where  the  ftoing  is  rough. 
Wkon  tkundor  storms  tkrooton,  or  where  high  voltage  cables  may  release 
stray  electrical  currents,  always  use  Primacord.  It  is  not  affected  by  stray 
currents  —  and  a  direct  hit  by  lightning  failed  to  detonate  it. 

I'or  more  information  tee  your  Explotivet  Supplier,  or  write  to 

THE  ENSIGN-BICKFORD  COMPANY,  Simsbury,  Connecticut 

Primacord  —  Quarrycord  —  Ignitacord*-  —  Safety  Fuie  —  Blasting  Accettoriet 
Established  18)6 

DITON  ATINO  PUSI 

PROVED  AND  ^PROVED 


PLAIN  PRIMACORD 

Textile-covered,  flexible  and 
resilient.  Suitable  for  surface 
trunk  lines  and  shallow  holes 
where  tensile  strength  and  re¬ 
sistance  to  abrasion  and  cut¬ 
ting  are  not  required.  Tensile 
strength  1 13  lbs.  1000-ft.  spool 
17  lbs. 


REINFORCED  PRIMACORD 

Textile  reinforced,  tough,  re¬ 
silient,  flexible.  Recommended 
for  surface  trunk  lines  and 
deep  holes  where  normal 
strength  and  resistance  to  ab¬ 
rasion  and  cutting  are  needed. 
Tensile  strength  160  lbs.  1000- 
ft.  spool  18  lbs. 


WIRE  COUNTERED 
PRIMACORD 

Textile  or  plastic  cover  is 
armored  with  wire.  Recom¬ 
mended  for  use  in  deep,  rag¬ 
ged  holes  or  with  metal  or 
fibre  explosives  containers, 
where  strength  and  resistance 
to  abrasion  and  cutting  are 
essential.  Tensile  strength  220 
lbs.  1000-ft.  spool  33  lbs. 


PLASTIC  REINFORCED 
PRIMACORD 

Covered  with  tough  plastic 
material,  not  affected  by  high 
Summer  heat  or  Winter  cold. 
Waterproof —resistant  to  acids 
commonly  encountered.  Use 
for  extremely  deep  holes,  river 
crossings,  field  shots  that  must 
stand  for  long  periods  of  time 
and  in  other  wet  conditions. 
Tensile  strength  250  lbs.  1000- 
ft.  spool  22  lbs. 


now  available 


3y2 


// 


and 


4 


it 


CARSET  JACKBITS 


The  3^4"  bit  is  available  for  both  IngersoII-Rand 
“Type”  3  and  “Series”  121  threads.  The  4"  size  is  for 
use  with  "Series”  127  (K)  thread  on  l^i"  round  steel. 

Call  your  Ingersoll-Rand  representative  today  and 
try  these  large-hole  bits  on  your  present  job.  They 
may  save  you  a  lot  of  money. 


These  new  large-diameter  Corsets  offer  numerous 
opportunities  for  saving  time  and  cutting  costs  by 

•  Drilling  Fewer,  Wider  Spaced  Holes 

•  Using  More  Powder  per  Hole 

•  Breaking  More  Rock  per  Charge 

Wherever  loading  and  hauling  equipment  will  handle 
larger  pieces  —  wherever  large-diameter  holes  are 
needed  for  anchoring,  grouting  or  hydraulic  rock 
jacks,  these  3^^"  or  4"  Carset  Jackbits  can  be  used 
to  advantage.  They  extend  the  proved  economies  of 
Tungsten  Carbide  Jackbits  to  larger  hole  sizes  —  they 
give  the  Carset  line  complete  coverage  of  every  drill¬ 
ing  application. 

lOCK  DRILLS  •  COMPRESSORS  •  AIR  TOOLS  •  TURIO  BLOWERS  •  CONDENSERS  •  CENTRIFU6AL  PUMPS  •  OIL  t  6AS  ENSINES 
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Ingensoll-Rand 

7  11  BROADWAY,  NEW  YORK  4,  N.  Y. 


